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ECONOMIC IMPACT MODEL
FOR ANALYSES ASSOCIATED WITH
THE TRUCKEE RIVER OPERATING AGREEMENT
AND THE WATER QUALITY SETTLEMENT AGREEMENT

STUDY AREA

The averall objective of this paper is to develop an economic impact model for estimating
the economic effects from alternatives considered in the Truckee River Operating Agreement
{IROA) Environmental Impact Statement (ELS) and the Water Quality Settlement Agrecment
{WOQSA) EIS studdy area from exogenous changes, such as changes in surface water aliocations,
reallocation of surface waters, stc. A social accounting model of the TROA/WQSA study area
was developed to cstimate the ¢conomic interrelationships, more commonly called linkages,
between economic sectors in the study area. These linkages are used 1o estimate impagcts on
gconomic seclors and distributional impacts by income levels in the TROA/WQSA study area
trom given changes in the TROA/WQSA study area economy. Specific objectives are:

1. Review the basic concept of community cconomics;

2. Discuss the TROA/WOQSA study area;

3. Discuss control total data;

4. Discuss social accounting modeling;

5. Develop and discuss a social accounting impact model of the TROA/WQSA study

model.

6. Develop and discuss a Leontief Input-Output Model of the TROA/WQSA study area.




BASIC CONCEPT OF COMMUNITY ECONOMICS

Community cconomics is an applied field of economics that investigaies the
inicrrelationships, more commonly called linkages, that exist among economic sectors within a
local economy. An overview of a community economic system is presented in Figure 1.
Econemic sectors shown are basic industries, households and service firms. The linkages that
exis] among these sectors are depicted by Figure 1.

3asic industries are those industries that produce goods and services primarily for sale
outside the economy. These industries are usually involved in agriculture, mining,
rmanufacturing, casine gaming or federal government activities, such as the Test Sile. Houschold
and service firms support basic industries. Labor is purchased from households and inputs are
purchascd from service finms. Service firms also provide goods and services to houschelds
{consumers). Of course, each of these three sectors purchase products, inputs and labor from
outside the community borders. Local transactions determine the relationship that exists among
the various types of firms in an economy. These three sectors are also linked with the rest of the
economy through inflow and outflow of income, inputs and labor, goods and services and
finished products.

The total impact of any basic industry on an cconomy censists of direct, indirect and
induced impacts. Direct impacts are the activities or changes in production level of the impacted
industry. Indirect impacts occur in the local busingss sector as a result of providing inputs to the
impacted industry. For example, the increased output of local firms providing inputs for a local
mining operation represent the indirect impacts of a basic industry. Induced impacts consist of
the economic activity caused by household consumption in a local economy from the direct and
indirect effects.

The relationships discussed above indicate how basic industries serve as the foundation
of an economy and how households and service firms are necessary to make the economy
function. Service industries account for u subslantial part of the output of most economies, but,
as shown in Figure |, much of service industry output goes to support local basic industries and
households. Mathematical techniques, such as nput-output analysis, can be used to measure the

relationships between basic industries, households and service firms.




Products

Figure 1. Overview of Community Economic System




TROA/WQSA STUDY AREA

The TROA/WQSA study ares for this paper covers three counties in Nevada {Churchill,
Lyon and Washoc Counties) and parts of five California counties (Sierra, Nevada, Placer, El
Dorado and Alpine). The original TROA-EIS study area, as defined in the UNR Technical
Report UCED 94-18 (19), was expanded to include Churchill County and Lyon County, so as to
examine the economic impacts from alternatives identificd in both the TROA and W(QSA EIS
documents and generally, as they relate to the local and regional cconomy. The TROA/WQSA
model will atso delincate the agricultural seclors of the Fernley area and the Swingle
Bench/Hazen portion of Churchill County for the analysis.

The Truckec Mcadows includes the communities of Reno and Sparks and has a
diversified cconomy including, gaming, warchousing and some light manufacturing indusiries.
Although the Truckee Meadows relies significantly on the Truckee River for its municipal and
industrial water, there 1s an increasing recognition of the importance of having a clean and scenic
river to enhance the quality of life in the Truckce Mcadows. The Washoe County Regional
Planning Board initiated a Truckee River Corridor effort to protect and cnhance the river, Also,
the Reno Redevelopment Commission has initiated a number of downtown projects associated
with the river to encourage both local residents and tourists to visit local parks and walkways
along the river.

In addition to local efforts involved with improving water quality in the Truckee River,
an agreement between the United States, the Pyramid Lake Paiwie Tribe, Washos County, the
cities of Reno and Sparks, and the State of Nevada, called Water Quality Settlement Agreement
was signed in October 1996, In short, this agreement provides for the joini acquisition of waler
rights along the Truckee River corridor, including the irrigated lands along the Truckee Canal
that in turn will be dedicated to improving waler quality in the river by enhancing flows.

The Truckee River provides irrigation water to the Truckee Meadows. The irrigated
acreagc is meadows, pastures or alfalfa fields. Catile graze on the meadows and pastures and are
fed hay from the alfalfa fields. The irigation water is diverted from the river, creeks and
drainage water into ditches. These Irrigation water rights are dictated in the Orr Diich Decree.

COwver time, the imigation water rights are being purchased for municipal and industrial




{M & I) purpose as the region’s population expands. Truckec Meadows population is expected
to grow by 2.0 to 2.5 percent annually. As a result, commercial, industrial and residential water
demands will increase. As transfers of waler from agriculture to M & 1 users continue, income
and employment in the agriculiural sector can be expected to diminish with consistent increases
in other sectors purchasing water from agriculture.

Last of the Truckec Mcadows and near the town of Wadsworth, part of the Truckee River
waler 1s diverted at Derby Dam into the Truckee Canal, The diverted water continues cast
threugh the Truckee Canal for irigation in the Newlands Reclamation Project operated by the
Truckee-Carson [rrigation District (TCID). The Newlands Project consists of two divisions, the
Truckee Division and the Carson Division, The Truckee Division encompasses the town of
Fernley and the Hazen/Swingle Bench area along the Truckee Canal. The Carson Division
surrounds the town of Fallon. Within the Newlands Project approximately 60,000 acres are
irrigated with water from both the Truckes and Carson Rivers. Irrigation water from both rivers
is stored in the Lahontan Reservoir and released on demand to farms in the Carson Division,
including farms on the Fallon Indian Rescrvation. Outflows of waler from the Carson Division
and Fallen Indian Reservation go to the wetlands in the Lahontan Valley, including Stillwater
National Wildlife Refuge and Carson Lake Pasture, which is managed by the State of Nevada.
Both areas are managed as wetlands providing habitat for fish, wildlife and migratory fowl.

Recreation activities along the lower Carson River are primarily associated with fishing
and other recreational uses on Lahontan Reservoir and hunting and bird watching associated with
the Lahontan Vallcy wetland complex. The TROA/WQSA model will be developed to estimate

impacts of reallocation of surface waters on the siudy area economy.

CONTROL TOTAL DATA

‘To build an input/output model or social accounting matrix the first step is to develop and
accumulaie control totals for cach economic sector to be included in the mode! or used to
develop impact cocfficients. These types of data include, employment, value of output, and
value added. Also included with the TROA/WQSA analysis is population estimates, number of
housing units, agricultural water use, commercial watcr usc and residential water use (metered

and non-metered). The latier figures will be used to develop coefticicnts based on output values




for population changes, water use changes and changes in occupied dwellings. Included with the
updated TROA/WQSA study arca model! are two additional models explained in UNR Technical
Report UCED 94-18 (19). The methodology was the same as the original Truckee River Basin
impact model except new data was included to represent the social accounts and additional
economic sectors included with the new model,

‘The following tables deal with the derivation of coefficients used to determinc
demographic changes in the study area given a change in economic activity or a given change in
water use. This sectien will show model and stai¢ totals for Calitornia and Nevada. For detailed

information by county please see appendix B.

Employment

The first group of control total data collected for this model was the employment data.
The cmployment was used for the basis of all other control total data with exception of
agricultural output. The employment figurcs were taken from the U. S. Department of
Commerce’s Bureau of Economic Analysis Regional Economiic Information System (REIS) (34)
for 1995, These employment figures are given as total jobs full or part-time by one digit
standard industrial ckassilication, These employment totals were then broken down into smaller
ceconomic sectors matching the TROA/WQSA model by using the corresponding 1995 IMPLAN
data set sectoral distribution. California numbers were derived by taking the percentage of
population, from the 1990 Census of Population (30), within the TROA/WQSA study area and
multiplied by the IMPLAN cmployment for that county. Table 1 shows the employment, by

sector, for Califernia and Nevada for 1995,
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Table 1. Emplayment by Economic Sector for the TROA/WQSA Study Area

by State
Economic Sector California Ncvada Taotal
Jobs Jobs Jobs
1 Dairy Production 3 164.. 167
2 Livestock Production 8 410 418
3 Other Production Agriculture Al 148 188
4 Other Hay 0 28 28
5 Feed Grains 0 11 11
& Rest of Alfalfa | 623 624
7 Swingle Bench/Hazen/Fernley
Alfalfa 0 37 37
¥ Agricultural Services 185 2,009 2,284
9 Gold Mining [ 742 757
10 Other Mining 38 564 602
11 Construction 2,129 15,016 17,145
12 Manufachiring 1,298 15,403 16,701
13 Transportation and
Commumcations 484 11,247 11.731
14 Milities 121 1,625 1,746
15 Trade 3,202 36,781 39,983
16 Eating, Drinking 1,459 10,450 11,909
17 Finance, Insurance, and Real
Tstate 1,608 14,510 16,118
18 Hotels, Gaming, and
Recreation 1,339 38,327 39.660
19 Services 3,336, 37.845, 41,181
20 Health 1,645 13,732 15,377

Total 16,911 198,762 210,673




Value of Qutput

The value of output from u given sector is simply the gross sales of an industry or when
discussing production agniculture the output is delined as the gross value of production of the
crop in question. For all non-agricultural sectors the ratio of 1995 IMPLAN data set
employment to cutput was multiplied by the adjusted employment figure derived above. For
agricultural production sectors a five-year average value of production was derived using Nevada
Agricultural Statistics data and coupled with the empioyment and ratio’s derived using the
IMPLAN PRO softwarc (20) and 1995 IMPLAN data set. In deriving the California totals zip
code data from the 1992 census of agriculture was used to determine if any agricultural
production took place in the study area. Novada County California zip codes were found to have
the only California agricultural production in the study arca. Table 2 shows the valuc of output
by state and sector used in the TROA/WQS A model.

Income

The income component includes employee compensation and proprietor income, The
same procedures were followed when collecling the income data in using the ratio of
employment (o each of the components included in income. REIS wage and salary data along
with proptietor’s income data was used and checked against derived numbers from IMPLAN.
All income numbers were adjusted to place of residence and place of work income using REIS
journey to work data for cach county, Table 3 shows the total income for the TROA/W(ISA

study arca by state.




Table 2. Output by Economic Sector for the TROA/WQSA Study Area

by State

Economic Sector

| Dairy Produciion
3 Livestock Production
10 Other Production
Agriculture
11 Other Hay
12 Feed Grains
13 Rest of Alfalfa
14 Swingle Bench/
Hazen/Femley Alfalfa
& Agricultural Scrvices
7 Gold Mining
§ Other Mining
9 Construction
10 Manufacturing
11 Transportation and
Communications
12 Utilities
13 Trade
14 Eating, Drinking
15 Finance, Insurance, and
Real Estate
16 Hotels, Gaming, and
Recrealion
17 Services
1% Health

California Nevada Total
3 3 b4

1,016,567 25417073 26,436,640
1,798,675 29 370,001 31,168,676
4,319,906 27263814 31,583,720
0 2,531,060 2,531,060
0 636,010 636,010
133,638 32,063,360 32,196,998
0 2,025,040 2,025,040
4,924,761 43,844,083 48,768,844
3,164,631 203,151,365 206,315,997
5,242 390 71,145,361 76,387,751
185,056,937  1,565,610,158  1,750,667,095

178,091,176

62,421,078
44,287 827
164,583 896
50,858,266

319,368,644
60,410,387

150,755,285
100,348,931

2,401,946.811

1,225,946,211
612,402,336
2,175,550,354
309.981.016

2,702,542,185
2,300,904,979

2,081,198,606
1,016,269,484

2,580,037 987

1,288,367,289
656,690,163
2,340,134 ,250
420,839,282

3,021,510,833
2,361,315,366

2.231,953,891
1,116,618, 415

Total

1,336,785,995

16,889,799,311

18,226,585,307




Table 3. Personal Income by Ecanomic Sector for the TROA/WQSA Study Area

by State

California Nevada ‘Total
b3 h} 5
1 Dairy Production 162,284 4,659,403 4,821,687
2 Livestock Production 108,785 4,419,544 4,528,329
3 Other Production 1,401,711 8,936,490 1G,338,201
Agriculture
4 Other Hay 0 168,389 168,389
5 Feed Grains 1] 168,538 168,538
6 Rest of Alfalfa 7.035 6,176,911 6,183,946
7 Swingle Bench/ 0 126,420 126,420
Hazen/Fernley Alfalfa
8 Agricultural Services 2,229,409 19,971 394 22,200,803
9 (Grold Mining 551,946 42,525,887 43,077,833
10 Other Mining 1,384,652 24 798,051 26,182,704
11 Construction 46,854,856 391,529,608 438,384,464
12 Manufacturing 39,949,175 422,667,946 462,617,121
13 Transportation and 12,528,564 332,869,869 345,398,433
Communications
14 Utilities 13,771,605 206,879,688 220,651,293
15 Trade 53,808,103 670,224,132 724,092,235
16 Eating, Drinking 11,448,022 85,629,462 97,077,483
17 Finance, Insurance, and 68.359,092 B38,455,400 906,814,492
Real Estate
18 Hotels, Gaming, and 11,273,139 369,637,840 380,910,979
Recreation
19 Services 45,407,467 662,059,358 707,466,824
20 Health 34,689,366 358,316,956 393,008,322
Tolal 343.995211 4,450,221,289 4,794,216,500



Population

The population numbers for each county came from the 1990 Census of Population (30);
the most recent actua! population count. The 1990 Census of Population and Housing was used
as they are consistent with one another and contain the most recent actual counts published by
the Bureau of Census. Population estimates were available through 1997 but no consisient
housing data, between the states of Nevada and California will be available until the next Census
publication is released. With that in mind the assumption is made that population and housing
ratios calculated in the models are the same as in 1990, All population was used for the Nevada
counties while for the California counties only the percent population found in the
TROA/WQSA study area are included. The population number allows the computation of a
population coefficient based on valuc of output for each economic scctor. This will allow for an
cstimate of increases and decreases in population based on econemic activity, Table 4 illustrates

the regional population for the TROA/WQSA study area.

Housing

The total housing units from the 1990 Census of Housing (31) constitute occupied
housing units. These housing units may be single, multi but less than ten or multi greater than
ten units. A family or non-family household occupics the household units. Table 5 illustrates the
housing units by economic sector for California, Nevada, and the TROA/WQSA study area.
These housing units were derived based on the ratio of houscholds in each county or subcounty
to the population of each county or subcounty in the study area. Detailed tables showing number
of dwellings, occupied household units, and household types by county can be found in
Appendix B, These tables along with the county population were used to arrive at the final
figures for housing units by econamic sector and the housing coefficient used in the
TROA/WQSA water transfer and recreational models (19). As explained in the populalion
section of this report the 1990 Census was used for consistency in the data sets.
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Tahle 4. Population by Economic Sector for the Region by State.

Econcmic Sector Califernia Nevada Total
all persons all persons all persons
1 Dairy Production 5 240 248
2 Livestock Production 20 601 621
3 (rther Production
Apriculture 142 217 319
4 Other Hay ¢ 41 41
5 Feed Grains 0 16 16
6 Rest of Alkalfa 3 213 913
7 Swingle Bench/
Hazen/Fernley Alfalfa { 54 54
8 Agricultural Services 471 3,075 3,545
9 Gold Mining 38 1,087 1,125
10 Other Mining 97 826 923
11 Construction 5416 21,9935 27411
12 Manufacturing 3,302 22,502 25,864
13 Transportation and
Communications 1,231 16,474 17,705
14 Utilitics 308 2,380 2,688
15 Trade 8,145 53,876 62,021
16 Fating, Drinking 3,711 15,307 19,018
17 Finance, Insurance, and
Real Tistate 4.090 21,254 25,344
[8 Hotels, Gaming, and
Recreation 3,406 56,140 9,546
19 Services 8,486 55,434 63,920
20} Health 4,184 20,114 24,299
Total 43,017 292,606 335,623
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Table 5. Housing by Econvmic Sector for the TROA/WQSA Study Area by State

Economic Sector California Nevada Total
Dwellings dwellings dwellings
1 Daity Production 3 103 106
2 Livestock Production 2 258 266
3 Other Preduction
Agriculture 38 43 132
4 Other Hay 0 15 18
5 Feed Grains 4] 7 7
& Rest of Alfalfa 1 393 304
7 Swingle Bench/
Hazen/Fernley Alfalfa 0 23 23
8 Agricultural Services 177 1,323 1,500
9 Gold Mining 14 468 482
10 Other Mining 3o 355 392
11 Construction 2,036 9,462 11,458
12 Manufacturing 1,242 9,705 10,947
13 Transportation and
Communications 463 7.087 7.550
14 1Ttilities 116 1,024 1,140
15 Trade 3,003 23,176 26,238
16 Eating, Donking 1,194 6,584 7.980
17 Finance. Insurance, and
Real Estate 1,538 9,143 10,681
18 Hotels, Gaming, and
Recreation 1,281 24,150 25430
19 Services 3,191 23,846 27,037
20 llealth 1,573 8,652 10,226

Total 16,175 125,869 142,044




Agricultural Water Use

The agricultural water use is derived from the acre feet of water used to irrigate
production cropland or the water required per cow for livestock. For crop production, total crop
acreage is multiplied by the number of acre-feet needed for irrigalicn fo arrive at total water
usage. Table 6 shows the irrigated acrcage for each crop production sector and the water
application rates for those crops located in the TROA/WQSA study area.

To estimate water use by the livestock production sectors, the total number of cows
(dairy and beef) is multiplied by the acre-feet of water needed per vear. The assumption was
maide that beef cows require 15 gallons per day and dairy cows require 25 gallons per day as
defined 1n the UNR Technical Report UCED 94-18 {19). Table 7 shows the acre-feet of water
consumed per cow and the number of cows in the study area, while Table 8 shows the total water

usage bv production agriculture,
Commercial Water Use

Commercial water use is the amount of water, in acre-feet, needed to operate a
commercial business. The base water usc in gallons per day per emplovee were determined to be
unchanged from the previous Truckee River Basin impact model by the Nevada Division of
Water Planning (19). The tofal commercial water use figures are used to derive coefficients for
determining the impacts of water transfers within the TROA/WQSA study arca. Table 9 shows

the distribution of commercial water use in the study area.
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Table 6. Irrigated Acreage and Water Usc per Crop for the TROA/W(QSA

Study Area by State
Crop California Nevada Total
ACTES acres acres

Other Production

Agriculture 71,217 16,974 24,191

Other Hay 0 16,900 16,900

Feed Grains 0 3,427 3427

Rest of Alfalfa 2,000 72,644 74,644

Swingle Bench/

[lazen/Ternley Alfalfa o 5,956 5,856

Total 9,217 115,901 125,118

Crop acre-feet acre-feet acre-feet
per icre per acre per acre

(nther Production

Agriculiure 3.54934651 3.97305267 3.76246739

Other Hay 3.54934651 3.97305267 3.76246739

Feed Grains 3.54934651 3.97305267 3.76246739

Rest of Alfalfa 3.54934651 3.97305267 3.76246739

Swingle Bench/

[lazen/Fernley Alfalfa 0.000060000 430000000 3.76246739

15




Table 7. Number of Cows and Their Water Requirements for the TROA/WQSA

Study Area by State
Type of Cow California Nevada Total
COWS COWS Cows
Beef Cow 2,794 45618 48,412
Dairy Cow 470 12,200 12,670

acre-feet/cow/yvear acre-feet/cow/year

Beef Cow 0.01680216 0.01680216
Drairy Cow 002800360 (0.02800360

Table 8. Agriculture Water Use by Economic Sector for the TROA/WQSA
Study Area by State

Economic Sector California Nevada Total
acre-feet acre-feet acre-feet

1 Drairy Production 25,629 68,203 93,832
2 Livestock Production 47 67,486 67,533
3 (Other Production

Apriculture 0 13,616 13,616
4 Other Hay 13 342 - 355
5 TFeed Grains 0 13,616 13,616
& Rest of Alfalfa 7,059 288,618 295717
7 Swingle Bench/

Hazen/Fernley Alfalfa 0 26,802 26,802

Total 32,788 478,683 511 470




Table 9. Commercial Water Use by Economic Scetor for the TROA/W(QSA
Study Area by State

Economic Sector California Nevada Total

Acre-fest acre-feet acre-feet

1 Dairy Production 0 8 3
2 Livestock Production 0 20 20
3 Other Production
Agriculture 2 7 g
4 Other Hay 0 1 1
5 Feed Grains 0 1 1
f Rest of Alfalfa 0 30 30
7 Swingle Bench/
Hazen/Fernley Alfalfa 0 2 2
8 Agricultural Services 9 100 109
9 Gold Mining 0 8 8
10 Other Mining { 7 7
11 Construction 41 286 327
12 Manufacturing a2 619 671
13 Transportation and
Communications £S5 360 376
14 Utilities 28 372 309
15 Trade 119 1,362 1,481
16 Tating, Drinking 157 1,126 1,283
17 Finance, Insurance, and
Real Estate 35 317 352
18 Hotels, Gaming, and
Recreation 2440 6,858 7,098
19 Services 187 2.120 2314
20 Health 138 1,155 1,294

Total 1,024 14,766 15,790




Residential Water Use

Residential water use is that water used for household consumption. This can range from
househeld drinking water to lawn watering, The residential water use was assumed to be the
same per household as in the previous Truckee River Basin impact model (i9) based on
discussions with Sierra Pacific Power Company (lormerly Westpac Utilities). Table 10 shows
the total disiribution of metered and non-melered residential water requirements for ihe

TROAMWQSA study area along with the ratio of the two.
TROAWOSA Study Area Totals

The following tables are a summary of all control totals and demographic data used in the
TROA/WQSA social accounting impact model and the revised water transfer and recreational
impact models (19). Table |1 shows the region wide control totals as actual values derived from
the previous tables and those in Appendix B.

By using the dollars worth of output totals, output responsc coefficients were derived for
each of the demographic statistics for the study arca. Each demographic statistic is divided by
the output for cach economic sector. These coefficients will allow an estimation of impacts: to
things such as waler use, housing and population chaniges. For example if there is an increase in
trade sector output the models will be able to estimate the total jobs supported by that increase,
population increases, and the number of dwellings needed to support those new jobs. Table 12
shows the cutput response coefficients for the study area. These are interpreted, as for every
dollar increase/decrease In output: the demographics will increase/decrease by & certain amount,
For example, every additional dollar of dairy production output, agricultural water use in dairy

production would increase by 0035 acre-feet.
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Table 10. Ratio of Metered Residential Water Use to Residential Water Use by
Economic Sector for the TROA/WQSA Study Area,

Economie Sector

1 Dairy Production
2 Livestock Production
3 Other Production
Agriculture
4 Other Hay
5 Feed Grains
6 Rest of Alfalfa
7 Swingle Bench/
Hazen/Temley Alfalfa
8 Agriculniral Services
0 Gold Mining
10 Other Mining
11 Construction
12 Manufacturing
13 Transportation and
Communications
14 Thtilities
15 Trade
16 Eating, Drinking

17 Finance, Insurance, and

Real Estate

18 Hotels, Gaming, and
Recreation

19 Services

20 Health

Total

Metered Residential Ratio
Residential Water
Watcr Use Tse
acre-feef acre-feet
47 63 0.75467059
118 157 0.75466353
59 78 0.75361106
8 1 0.75477956
3 4 0.75477956
175 232 0.75476975
10 14 0.75477956
667 884 £.75430429
214 284 0.75465948
174 231 0.75440570
5,119 6,788 0.75406691
4,870 6,457 0.73432275
3,357 4,449 0.75453237
507 672 0.753437044
11,674 15476 0.75430943
3,553 4,711 0.75407586
4,753 6,303 0.75419982
11,307 14,984 0.75457650
12,029 15,948 0.75430423
4551 6,035 {.753416020
63,196 83,779 0.75432089




Table 11. Control Totals by Economic Sector for the TROA/WQSA Study Area

Output Employment Income Population Housing Agriculture Commercial Residential
Water Use Water Use Water
$ Jobs 3 all persons dwellings acre-feet acre-feet acre-feet
1 Dairy Production 26,436,640 167 4,821,687 248 106 93,832 8 63
2 Livestock 31,168,676 418 4,528,329 621 266 67,533 20 157
Production
3 Other Production 31,583,720 188 10,338,201 319 132 13,616 9 78
Agriculture
4 Other Hay 2,531,060 28 168,389 41 18 355 1 10
5 Feed Grains 636,010 11 168,538 16 7 13,616 1 4
6 Rest of Alfalfa 32,196,998 624 6,183,946 915 394 295,717 30 232
7 Swingle Bench 2,025,040 37 126,420 54 23 26,302 2 14
/Hazen/Fernley
Alfalfa
8 Agricultural 48,768,844 2,284 22,200,803 3,545 1,500 0 109 884
Services
9 Gold Mining 206,315,997 757 43,077,833 1,125 482 0 8 284
10 Other Mining 76,387,751 602 26,182,704 923 392 0 7 231
11 Construction 1,750,667,095 17,145 438,384,464 27,411 11,498 0 327 6,788
12 Manufacturing 2,580,037,987 16,701 462,617,121 25,864 10,947 0 671 6,457
13 Transportationand  1,288,367,289 11,731 345,398,433 17,705 71,550 0 376 4,449
Communications
14 Utilities 656,690,163 1,746 220,651,293 2,688 1,140 0 399 672
15 Trade 2,340,134,250 39,983 724,092,235 62,021 26,238 0 1,481 15,476
16 Eating, Drinking 420,839,282 11,909 97,077,485 19,018 7,980 0 1,283 4,711
17 Finance, Insurance, 3,021,910,833 16,118 906,814,492 25344 10,681 0 352 6,303
and Real Estate
18 Hotels, Gaming, and 2,361,315,366 39,666 380,910,979 59,546 25,430 0 7,098 14,984
Recreation
19 Services 2,231,953,891 41,181 707,466,824 63,920 27,037 0 2,314 15,948
20 Heaith 1,116,618 415 15,377 393,006,322 24,299 10,226 0 1,294 6,035
Total 18,226,585,307 216,673 4,794,216,500 335,623 142,044 511,470 15,790 83,779

20



Table 12. Output Response Coefficients by Economic Sectar for the TROA/WQSA Study Area

10
11
12
13

14
15
16
17

18

19
20

Economic Sector
Dairy Production
Livestock
Production

Other Production
Agriculture

Other Hay

Feed Grains

Rest of Alfalfa
Swingle Bench
/Hazen/Fernley
Alfalfa
Agricultural
Services

Gold Mining
Other Mining
Construction
Manufacturing
Transportation and
Communications
Utilities

Trade

Eating, Drinking
Finance, Insurance,
and Real Estate
Hotels, Gaming, and
Recreation
Services

Health

Output Employment Income Population Housing Agriculture Commercial Residential

Water Use Water Use Water Use

Jjobs / Personal all persons / dwellings / acre-feet /" acre-feet / acre-feet /

Income /

$ 3 of outpur 8 of output 3 of output § of outpus $ of output 3 of output 8 of output
1.00000000 0.00000632 0.18238655 0.00000938 0.00000402 0.00354931 0.00000030. 0.00000237
1.00000000 0.00001341 0.14528460 0.00001992 0.00000853 0.00216670 0.00000064 0.00000503
1.00000000 0.00000595 0.32732689 0.00001009 0.00000416 0.00043110 0.000000238 0.00000246
1.00000000 0.00001106 0.06652918 0.00001620 0.00000697 0.00014018 0.00000053 0.00000410
1.00000000 0.00001730 0.26499278 0.00002533 0.00001090 0.02140792 0.00000083 0.00000642
1.00000000 0.00001938 0.19206593 0.00002842 0.00001222 0.00918462 0.00000093 0.00000720
1.00000000 0.00001827 0.06242862 .00002676 0.00001151 0.01323529 0.00000087 0.00000678
1.00000000 0.00004683 045522512 0.00007269 0.00003075 0.00000000 0.00000224 0.00001814
1.00000000 0.00000367 0.20879541 0.00000545 0.00000234 0.00000000 0.00000004 0.00000138
1.00000000 0.00000788 0.34276050 0.00001208 0.00000513 .00000000 0.00000009 0.00000302
1.00000000 0.00000979 0.25040995 0.00001566 .00000657 0.00000000 0.00000019 0.00000388
1.00000000 0.00000647 0.17930632 0.00001002 .00000424 0.00000000 0.00000026 0.00000250
1.00000000 0.00000911 0.26809004 0.00001374 0.00000586 0.00000000 0.00000029 0.00000345
1.00000000 0.00000266 0.33600518 0.00000409 0.00000174 0.00000000 0.00000061 0.06000102
1.00006000 0.00001709 0.30942337 0.00002650 0.00001121 0.00000000 0.00000063 0.00000661
1.00000000 0.00002830 0.23067591 0.00004519 0.00001896 0.00000000 0.00000305 0.00001119
1.00000000 (.00000533 0.30007983 0.00000839 0.00000353 0.00000000 0.00000012 0.00000209
1.00000000 (.00001680 0.16131305 0.00002522 0.00001077 0.00004000 ~0.00000301 0.00000635
1.00000000 0.00001845 031697197 0.00002864 0.00001211 0.00000000 0.00000104 0.00000715
1.00000000 0.00001377 0.35196117 0.00002176 0.00000516 0.00000000 0.00000116 0.00000540
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Overview of Social Accounting Matrix

Numerous studies have employed social accounting matrices 1o provide a comprehensive
framework for studying the composition of national income. ‘The institutional structure of the
soclal accounts represent, via the social accounting matrix {(SAM), a detailed ilemization of the
sources and destinations of income flows throughout the economy. The SAM framework also
reconcites the two main sources of economy wide information, nattonal income and product
accounts, which retlect macro-economic aggregates, and inpui-output accounts, which reflect the
composition of production. Such an accounting perspective, at once disapgregated and closed-
torm, gives a more detailed and complete model of income determination than has been obtained
by traditional macro-economic and input-cutput models.

The disaggregated nature of the SAM tramework makes 1t atiractive for distributional
studies. Iis tableau format cmphasizes cconomic linkages, revealing the complex underlying
structure of income determination. The growing literature on SAM based multipliers is
promoting a deeper structural analysis of the determinants of nominal income, but modeling of
relative incomes has received less attention,

Numerous studies using SAM have been from a national focus (1, 6, 8,9, 10, 12, and 21).
However, formulation of single county, multiple county, and statewide SAM models have only
recently been developed (5, 15, 18). These studics provide more distributional analysis as to

impacts in a rcgional economy from changes in national or resource policics.
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STRUCTURE OF THE SOCIAL ACCOUNTING MATRIX

The basic structure of a SAM follows the National Income and Product Account. The
major catepgeries of a SAM are production, consumption, accumulation and trade accounts.
These main accounts are broken down into several small sub-accounts. Although there tends to
be considerable variation in the specification of sub-accounts for any given SAM, the major

accounts are common to all SAMs.

Preoduction Accounts

The production accounts are eomposed of production activities and faciors of production.
Activities use commodities in the form of goods and services to produce commodities, For the
version of SAM in this paper, separate commeodity and activity accounts that form a more
disaggregated SAM have been combined into activity accounts alone.

The factors of production accounts relate to the primary factors that are used in an
economy in the production proccss. They are often referred to as (he value-added accounts that
are used extensively in input-output analysis. Traditionally they are comprised of land, labor and
capital. The factor accounts are paid by activities when production takes place.

Reading across an activity row, total commodity demand can be determined. [t is
composed of commodities consurmcd by activitics in production, houschold consumption,
government consumption, investments and exports. The consumption of commeodities by
aclivities is referred to as intermediate demand and 15 used in forming the technical requirements
matrix. The activities column shows cxpenditures or inputs used in the production process,
valuc-added payments to primary {actors and taxcs paid to the government. Valuc-added refers
to total input purchases of an activity minus its inputs purchased from other activities. Value
added consists of payments to households for labor and returns to capital. The sum of all the
inputs usced in production must equal gross domestic production at factor cost. The sum of all
factor payments comprises gross factor incomes.

These incomes are in turn redistributed to what are called institutional accounts in the
value-added columns. The rows and columns for factors of production both sumn to gross factor
incomes and must cqual each other so that all the income received by a given factor is distributed

1o the instinutional accounts.




The institution accounts receive factor income from the value-added accounts and
distribute it to government, household, or capital (saving) accounts. The enterprises institution
represents incorporated business and receives income in the form of returns to capital and
depreciation allowances. This institution pays part of these retums back to household in the form
of dividends, interest and rent. Depreciation and retained eamnings are the basis for enterprise

contribution to the capital or savings row.

Consumption Accounts

The consumption accounts consist of households and government, and are a major
component of the Onal demand accounts. The columns for the accounts of households, for
example, sum to gross expenditures and consist of houschold expenditures on goods and
services, payments of direct taxes, as well as savings and gross transfers abroad. The rows for
households represent gross receipts from labor, proprictor’s income, receipts for capital eamnings
from enterprises, receipts from government transfers, and earnings from abroad. Gross
household receipts must equal gross houschold expenditures. Household income in many of the
.5, SAM is distinpuished according to the size distribution of income. Often a distinction is

made between income going to rural and urban households.

Accumulation Accounts

The accumulation aceounts record capital investment and change in stocks in the column
and savings from houscholds, enterprises and government as well as the balanee of foreign trade
on capital accounts in the row. The savings from enterpriscs, houscholds, and government
accounts are all combined into one row that shows the source of capital payments. Investment ts
financed by savings of domestic institutions and foreign financing through the balance of

payments, such that gross capilal receipts and capital payments equate.

Trade Accounts and the Treatment of Imports

The trade accounts show 1.5, ecanomic interactions with the rest of the world. There are
two scparate trade accounts, one representing outflows of goods and services (exports} and
inflows of money; the other representing inflows of goods and services and outflows of money.

The trade row shows the cutflows of revenue to other countries in the purchase of imports and
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transfers abroad from institutions, The trade column shows the inflows of revenue from other
countries from the purchase of U.S. exports. Once again, gross payments abroad must equal
gross current receipts from abroad, A mathematical presentation of the Social Accounting
Matrix is presented in Appendix A.

The TROA/WQSA Smdy Area Social Accounting Model wsed data supplied by
IMPLAN to develop an initial model (2, 21). The IMPLAN Modcl duta was adjusted to reflect
TROA/WQSA area conditions. These adjusiments were:

1. adjusting the agricultural sectors by using Ncvada Agricultural Statistics data.
2. adding an alfalfa hay secter to reflect Fernley, Swingle Bench, and Hazen area
conditions based on crop cost and return estimates; and

3. adjusting employment and income data to conform to Regional Economic Information

Svstem data (28).

After these adjustments were made, a TROA /WQSA Study Arca Social Accounling

Model was developed for Windows applications.

SAM and Input-Output Models

Social Accounting Moedels provide detailed flow of income to households and other
institutions in the institutional accounts of SAM models. [lowever, many regional and sub-
regional models are input-output models, which arc more aggregaied than SAM models in
rcgards to household flows.

The previous study of the TROA area (19) employed input-ountput, not SAM modeling
procedurcs. Employing procedures outlined by Helland and Wyeth {16) and the IMPLAN
User’s Manual (20}, the TROA Social Accounting Model can be transformed in to the TROA

inpul-putput model.
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Fiscal Impact Modeling

During the 1980%s and 1990°s counties in the United States recognized rapid population
and economic growih, However, with this rapid growth, many communities have realized a
strain on their community services and budgets. Uniikc many metropolitan areas, rural counties
of the mountam states de not bave personnel to help rural decision-makers analyze and predict
future economic growth and consequential demand on local community services. In fagt, rural
decision-makers such as county commissioners are part-time public officials whose decisions
pertalning to the future are complex and sometimces overbearing,

Rural decision-makers have requested assistance in analyzing current and potential
economic trends and their impacts on local government fiscal batances. To assist rural decision-
makers, varicus socio-cconomic/fiscal models have been developed and used by cooperalive
extension. The IMPLAN input-output microcomputer software (2, 20) has been used by
numerous researchers and extension personnel to assist rural decision makers in estimating
economic impacts of exogenous changes to a local community. (OOther models have been
developed to incerporale estimaies of economic change and derive consequential fiscal impact to
local governments (3, 11, 16, 23, 26, and 27).

Following procedures outlined by Johnson et al. (17) research, regression procedures
were used o estimate county level expenditures and revenues from changes in place of work
employment. As opposed to Johnson et al. {17) county regression models were tested for
differenee in results from place of work and place of residence employmeni. Results showed no
statistical differences between place of work and place of residence employment variables.
Therefore, place of work employment will be used in this analysis. Place of work employment
would be preferred since input-ouiput and social accounting matrix models forecast cmployment
impacts by place of employment. The employment figures used in this analysis were obtained
from the REIS data sct for 1995. Total employment for the study area must be used as there is
no way to arrive at sub-county revenue and expenditure data for California, therefore the total
employment of 214,204 jobs (34) was uscd for the five county arca. The total Nevada, three
county, regional employment was 223,290 jobs (34).
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Following Hirsch (14, 15); Stinson {25); and Stinson and Labov (26), cost of public
scrvices is hypothesized to be a function of the level and quality of services, Using Census of
Government data (32), public expenditures and revenue data were collected.

For county expenditures, total county expenditure and revenue data from the Census of
Government (33) were used. A detailed analysis of the fiscal model is presented in a referenced

study by Harris et al. (Z8).

Total County Expenditures:
The following county povernment expenditure equation was derived which can estimate
costs in the TROA/WQBSA study area,

Nevada

(lay CEXP=9919255+07216 LW9

California

(1b) CEXP =3.8608+0.70896 LWG

Where: CEXP is the log value of county total expenditures.

LW% is the log value of place of work employment.

From equation [, a one pereent inercase in place of work employment yields a 0.7216% change
in total county government expenditures for the Nevada Countics. The amount of county
government expenditures will be shown as an increase or decrease given a change in model
employment. This number is based upon a total beginning county expenditure, for Churchill,
Lyon and Washoe, of $233,582 000.00 as taken from the Census of Government (33) and
$385,282,196.00 for Alpine, Gl Dorado, Nevada, Placer, and Sicrra Counties in California,

Total Connty Revenues:

Thig equation will be used to derive total county government revenues from changes in

locul place of work employment.
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Nevada
{2a) LTR =9955225+0,7703LW9

California

(2b) LTR =3.9859 + (.69802L W9

Where:
LTR is the log value of total county revenues.

[.W9 13 log value of place of work employment.

A statistical procedure called Box-Cox was used and results suggest that the data support
a logarithm functional form; hence all equations are logarithmic. Therefore, using the place of
work employment variable resulis indicate a onc pereent ehange in place of work cmployment
yields a 0.69802% change in total county povernment revenues for California counties. The
amount of county government revenues will reflect an increase or decrease based upon a given
change in employment. Once again the base revenues of $248,184.000 00 were taken from the
Census of Governments (33) for Churchiil, Lyon and Washoe Counties in Nevada and

$374,769,810.00 for Alpine, El Dorado, Nevada, Placer, and Sierra Counties in California.

Limitations of Fiscal Models:

In using the fiscal equations developed from the Great Basin fiscal model certain
limitations should be kepl in mind. First, cross—section regression represents average
relationships across a large number of jurisdictions. Local factors, such as excess capactty in the
counly’s Infrastructure can be incorporated in on a case by case basis, based on local conditions.
Second, tiscal impacts are assumed to occur the same year as the exogenous impacts. It is likely
that expenditures for a given exogenous change will be needed befora the change occurs and
revenue increases may occur some time later. Therefore case by case adjustments may be

appropriate for a given analysis.
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TROA/WQSA Study Area Economic Impact Model

The TROA/WQSA Study Area Econoriic Impact Mode! is a fully functional Windows
application. A computer running under a Windows® platform {Windows 3.1, Windows 95,
Windows 98%, and Windows NT®) and at least five megabytes ol hard disk space are needed to
instal] and operate the impact model. The user enters values representing “shocks™ to the
economy in terms of final demand or industry output. The values cntered are then used to derive
economic impacts for the study area, changes in household income, and employment. The
program has a menu used for entering dala, calculating impacts, printing output and saving data.

Figure 2 shows the title screen of the impact modcl.
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Figure 2. TROA/WQSA Study Area Social Accounting Impact Model Title Screen.
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Frogram Installation

To install the program under the Windows 95% platform run the sctup.cxe program. To
do this click on “Start” then “Run™ from the program window and typc “A:\Setup” or follow the
instructions for your version of Windows®. The install wizard will guide the user through the
installation and sctup of the program. The installation will create a program group with icons
and a copy of this document in Adobe Acrobat® format, To uninstall the programs simply go to
the “Control Panel™, select “Add/Remove Programs™ and find the TROA/WQSA software and

select remove, For more information please refer to your Windows User's Guide.

Program Menu

The primary TROA/W(QSA Economic Impact model will automatically open upon
starting the program and the title screen will appear. Once the user *clicks” the mouse or strikes
a key on the keyboard a menu as scen in Figure 3 will open. The menu contains eight options, an

0K, Cancel and Help button, The eight available options consist of:

1. FD Changes — Final demand changes.

2. Calculate D) — Final demand impact calculation,

3. (utput Changes — Output changes.

4. Calculate Output — Output impact calculation.

5. Change Employment - Change Employment Allocation for Fiscal Impacts
6. Print FD — Print final demand impact table,

7. Print Quipul — Print output impact table.

8. Quit — Exit the model.



HHY Emter Kay (0 Cantinue

I manu |8 rasing press cin-5

Figure 3. TROA/WQSA Study Area Impact Model Menu.
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The QK button works the same as double clicking with the mouse, or pressing cater on the
keyboard while trying lo execute a menu item. The Cancel button works to allow the user to exit
[rom the menu and move around or look at the tables in the model, however there are limits 1o
changes that can be made. If the menu is cancelled for any reason it will not reappear uniil the
user presses Cirl and § on the kevboard simultaneously.

Finally, the Help button is nscd to bring up the custom help file for use in operating the

program or linding definitions of lerms used m the impact model program.

Estimation of Final Demand Changes

To culeulale Minal demand impacts with the TROA/WQSA Economic Impact Model the
user clicks on the FD Changes option located at the top of the menu. The screen will now show
the final demand impact table and allow the user to enter a value in the “Direct Final Demand
Impacts” column only (Figure 4). 1a this example the analysis cails for a $500,000 increase in
final demand sales for the Trade sector in the TROA area economy. The impacts do not have to
occur in only one economic scctor. Enter as many valucs as needed to accurately estimate an
impacl.

After entering the desired economic “shocks™ the user can strike the enter key or click
anywhere on the screen to bring the model imenu back. The user should then select the
“Calculate FD” option and calculate the final demand impacts,

Table 13 shows the impacts calculated by the model for a $500,000 increase in final
demand trade sales of the TROA/WQSA study arca (Table 13). This change in the economy
yields a total economic impact of $1,031,703. Employment impacts arc shown as a total of 12
jobs in the TROAWQSA study arca supported by this increase in economic activity.

Distributional impacts are also shown to give the user an idea of where in the cconomy
the impacts are taking place and to show the interaction between the directly impacted economic
sector(s) and the rest of the study area economy. The bottom portion of Table 13 shows a
summary of the total impacts by industry, household income, employment, and total economic
impacts. Figcal impacts are also derived showing total countly revenues and total county
cxpenditures, by state, for the TROA/WQSA study arca and are given at the bottom of Table 13.

Faor the $500,000 increase in trade sector final demand, total county expenditures increase by an



estimated $5,382 in Nevada and $1 in California counties using a 92% Nevada and 8%

California employment split.
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Figure 4. Final Demand Change Analysis Screen (FD Changes Menu Item).
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Table 1. Impacls gf & $50:0, 000 increass in the TROAWCYEA Study Area trade sector final demand.
Diraed Indirectiinducad Total Dirgct Toral
Final Demand | Final Dernang Fingl Demand | Employ ment] Employment
IFnpeacts Impagts Imnpacts Impacts Irnpacts
Trairy Preguchion T T 1588 15 BB R et] i X4)
Livestack Prodiuctan 3 .00 318.69 318.65 0.00 o.aa
Gther Production Agriculliure 10| .00 20,94 .54 Q.00 0,00
Oiher Hay 11 .00 Q.76 76 2,00 0,00
Feed Geaing 12 0.00 .50 0.80 0.a¢ 0.0a
Rest of Alalfa 13 o.00 13.56 12,56 .00 0.0
Swirgle BenchiHazan/Famiay Al&lfa 14 .00 018 n.19 0.00 0.00
Agricultural Senicas W] .00 ATE.45 ATE 45 000 002
Gold Mining 51 0.00 475 1875 0.00 0.00
Gther Mining 45 0.oo 17N 417 000 000
Constniction 48 000 9,526.53 9,625,893 .00 0.08
Manutacturing &5 0.0 224737 22.473.37 000 015
Transportation & Communication 433 0,85 22 6598 55 22 506 55 1 Xsls] oz
UHilitias 443 0.0 15.686.34 15 686,34 0400 004
Trade 447 500,000.00 41,898 B2 £41 808,52 as54 ]
Eating & Drinking 454 a.0qg 5.240.88 5.240.458 0.0 0.15
Finence Insurance ard Real Estate 456 2,00 52,912.26 E2 91228 04an 0.28
Hotol Garning and Regreation 483 a.qq 15.202.08 §5.203.08 0.00 Q.25
Serices 454 0,00 75104, 13 TO AR 12 0.00 1.48
Health 450 .00 25,917 598 254917 88 0.00) 0,38
Housahglds .00 236,635.41 239,62541 0.0 0, (KY
Girect ™ Indirect/inducsd Tl
Impacts Iy Impa
Total Industry Impacts 2500,000.00 S202,067.77 2792 0BTV
Total Househeld Income Empact 5310 3544 523963541
Total Employment Impacts 12
Tolal Eparcnic Impacts $500,000.00 $531,703.18 31,031,703 18|
Havada Employment % 2%
California Employment % 8%
Changa in County Expendilures - Nevada Courties 5 302
Change in County Resenues - Nevada Counties 811,773
Changa in Counly Expendilures - Califomia Counties $1
Chenge in Courfly Revenues - Caldymia Counliss %1

Table 13. Final Demand Impacts Derived from UCED Impact Software
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Estimation of Output Changes

Teo use the TROA/WQSA Economic Impact Model te derive impacts from output
changes the user clicks on the "Output Changes™ option (see Figure 3) which will transfer the
user to the output impacts screen as shown in Figure 5. [or this example the user assumes a
decrease of $1,000,000 in Fernley, Swingle Bench, and Hazen alfalfa output. Afler inputting the
$1,000,000 decrease in the direct impact column the ceconomic impacts are culoulated by striking
the enter key and clicking on the “Calculate Output™ option from the menu.

Table 14 shows that with a $1,000,000 deereasc in output from the Fernley, Swingle
Bench, and Hazen alfalfa sector there will be an extra $971,078 decrease in industrial economic
activity through indireet and induced effeets for a olal negalive industry impact of $1,971,078.
[Tousehold income will decrease by $348,060 with most of that decrease coming in the medium
and high-income level houscholds. Also, tolal employment is cxpected to decrease by 32 jobs.
Once apain the table shows distributional impacts to industry, value added, household income,
employment, total county revenues, and total county expenditures in a summary at the bottomn of
the table. For a $1,000,000 decrease in Fernley, Hazen, and Swingle Bench alfalfs there would
be a decrcase of $30,399 in Nevada county revenues and $2 in California county revenues with a

92% / 8% employment split.
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Finarce Insurance and Real Estale il {165 456.2T | 166,456 27)
Holel Gaming and Recreation il {42,331 50) 42331 50)

Figure 5. Output Change Analysis Screen (Output Changes Menu Item)



Table 2. Qutput Imparts of 2 §1 000, KW decrease in Swingle Brnch. Hazen. and Fernley alfalfa hay production.
Direct Indirecy/induced Tetal Diract Total
QutpLt Quiput Culpul Employment | Employment
[mpacts Impacis Impacts Impacls fmpacts
ThaiFy Prowucticn 1 HREY) o7 B8 -l a0 i1 N
Livestook Produstion 3 .04} {1,217.B% 1,217,648 o.0o .02
Other Production Agriculture 14 [EL {242 25 (242 25 Q.00 (0.00,
Qther Hay 1 .00 ¢4 55 (10,55 0,00 £0.00)
Feed Graina 12 a1 (d.42 {442 0.00 {0400
Rest of Alfalfa 12 0.0 {B5a. 79 {204, 79 .00 002
Swingle BenchHazen/Femley Alfalk 14| {1,000, 00090 0.00] (1,000 (0. O {1B.27 (18.27
Agricuttural Sanices 26 000 [2E, 805, 19 25.405.19 a.ue [1.24
Gold Mining =l D.on [(1a.70 (118.70 [k (0.0
Qiher Mining 45 .06 {1,223.34 {1,223 B4 Q.0 [0.04
Congtruction 48 Loo 12278 41.122.78 01K} {040
Manufaciuring 85 000 7457361 (74 67361 0.0 {D.48
Transportalion & Gommunication 433 .00 (640,317 .55) (60, 31755 0.aa {055
Utililies 443 q.00 {44 G657 19 (4d GAF. 18 el {012
Trade 44y .00 [334,553.53 (%34, 553,53 0.0 [s.72
Eating & Drinkirg 454 a.ca 7,372.25 {7, 37235 0.00 f0.24
Financa Insurance and Resl Estabs [441:] 0. {157,142 54 (157, 142,54 Q10 {0.048
Hotel Gaming and Recreation 463 .00 (3E,018.88 {38,018 .85 D.q0 084
Senices 454 0.90 {144 749 37 144,749 32 0.0a (g7
Heakh 490 0.ga (3B.152.78 {38.155. 78 b0 {53
Housanolds 0.ad (348,059 B4 {348, 059.8D 0.a0 .00
Direct [ndirectinduced’ Tola
|m pacts Im Impaci4
Total Induslry kmparis (31,000, 000.00) ($871,077.84) (%1.971,077.84
Total Household Income mpact ($348,059.80}  ($348 050.BJ
Tatal Employrnent lmpacts 32

Talal Economic mpacts

£$1,000,000,00)

{$1.318,127.64)

($2,299,137.64

Mewads Empleyment %
Calikynla Eraploy ment %

Change In County Expenditures - Nevada Counitias
Change in Counly Reverpes - Nayada Counhes

Change In Counly Expenditures - Califomia Countias

Chanae in Counly Revenues - Califomia Counties

82%
&%

13,887
(FA0, 39

12

152

Table 14, Qutput Impacts Derived from UCED Impact Software.
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Estimating Fiseal Impacis

To calculate the fiscal impacts or changes in county revenues and expenses a number
must be eniered to tell the program where the employment is being gained and/or lost in the
TROA/WQSA study area. Figure 6 shows the change employment option where the percentage
of employment gained or lost from Nevada and California needs is entered for a caleulation of
fiscal impacts. Currently these cells are set to a default value of 92% Nevada employment and
8% California employment. Dividing the California employment by the total endogenous
employment of the TROA/WQSA Study area (16,911 / 223,290) gives 8% of employment in
California. The same was done with Nevada employment to arrive at 92% of the total
employment in the study area. 1f the madel operator knows no employment impacts should
oceur in California (or Nevada) duc to the given impacts these cells should be changed to reflect

no employment impacts or 0% for one state and 100% for the other.
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Figure 6. TROA/WQSA Model Employment Percentage Calculation for Fiscal Analysis
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Printing of Softwarc Tables

After final demand and output estimations have been calculated the software allows (he
user to print the tables by selecting the “Print FDD™ or “Print Output™ option lrom the menu.
Upon selecting one of these options the user will be asked to enter a title for the table as shawn
in Figure 7. ‘This user may enter any text or not have any text at all by deleting the highlighted

text in the title entry hox. The table [ormat will leok just like tables 1 and 2 when printed.

ITelp Directory

A help directory has been included with the model to assist the user in operation and
definition of terms used in the impact modeling software., The help directory consists ol four
sections. Section one lisis definitions of the economic sectors used in the medel. Section two
shows the definitions of selected economic terms and functions used in the impact model.
Section three provides a step by step guide to impact analysis using the TROA/WQSA Study
Area Economic Impact Modcl. Lastly, section four provides a description and definition of the

UCED Impact software menu items.

Exiting the Program

To exit the impact software program the user must first select “Quit” from the menu and
strike enier on the keyboard or click “OK” with the mouse pointer. If any changes were made to
the tables in the impact software the program will ask if you would like to save the file. The user
can choose to save or not to save the program as entering zeros and recalculating the inal

demand impacts or output impacts will always reset the program.
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Caviragian Ben ) Hir e a'wd Fairiiay

aihmitey buge g e ica

Direct Indirectinduced
Ot
impacts

Total
Cutoudt
Impacts

(127.42)
{1,247 58)
{43,108 88}
{78,467 91}
{84,796 ST}
{47,689 18)
{345,445 76)
(9,095.76)
{166,456 27)

(100 63§
{1.20604)
(349 24}
(10.74)
[8.54)
(371301
(1.000,000 00)
126,5972.35)
(12742}
(1,297 58)
{43,108 88)
(T8 46T 81)
(B4, 796,57
(47 589 18)
(345,445, 18)
(8.095 78]

[ 186 456 27)

(42,331 60)

Figure 7. Example Title for Analysis Table Printing

{42,331 50}
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CONCLUSION

The economic impact model for the TROA/WQSA study area can be used Lo derive
estimates of economic impacts from exogenous changes or “shocks™ to the TROA/WQSA study
arca economy. Results of the analysis will provide information for the users of the model for the

cstimation of impacts and development of correspondmg mitigation plans, as appropriate.
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APPENDIX A:

Mathematical Construction of Social Accounting Matrix Model
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Mathematical Construction of Social Accounting Matrix Medel

{1}. A common approach in input-output modeds is (0 use the fixed coefficients
assumption. Under this assumption the elements in cach column of the interindustry accounts
arc divided by the respective column total Tesulting in a table of technical coefficients. These
coefficients are assumed to represent the production Tunctions of the firms represented by each
economic sector, By assuming that firms respond to changes in demand according to the
paramcters of the fixed-proportion function, a model can be specified as a system of
simultaneous linear equations. The model can then be solved o yield coefficients through which
changes in final demand arc translated into changes in each sector’s supply (20).

Similar assumptions are needed when creating a SAM model. Since the SAM model
includes a more comprchensive view of the circular flow of income than a standard input-output
model, it requires that the fixed coefficients assumption extends to the coefficienis of all the
endogenous accounts. The fixed coefficicnts assumption, which 1n interindustry input-output
models is a fixed technology assumption, now must include the assumption that various
household expenditure coefficients are fixed when household variables are treated as
endogenous.

In input-output accounts only the interindustry linkages are formally specificd. The
linkage between household income and household spending is not defined nor is the linkage
between government revenues and government spending or the linkage between savings and
investment. The identification of these linkages in SAM accounts permits industry/household
linkages to be speeified with the same precision that interindustry linkages are specified in the
input-output model, The result is that in SAM madels, household, government, and investment
variables may be more accurately treated as endogenous variables.

For purposes of this paper, only houscholds are treated as cndogenous. Our intetil is to
COCOUT2ge a connection to a similar type of input-output model (T'ype 11) with which many
readers will be familiar, In order to construct a SAM meodel an assumption similar to the fixed
coefficients assumption for the input-cutput mode! must be made. All of the normalized column
coefficients for the endogenous accounts are assumed to be constant in the SAM model. The
result is that in addition to the ixed technical cocfficients of the imput-output model, the

distribution of nominal income between wages and profits must be assumed fixed, along with the
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distribution of wage and profit income to household, average tax and savings rates of households
and the secloral composition of household consumption.

The result of treating households endogenous is a partitioned SAM:

A O C
=Y O 0O
b Y H
Where: S = matrix of SAM coefficients

A = mainx of technical coefficients

V = mairix of value added {V A) coefficients

Y = matrix of VA distribution coefficients

C = matrix of expenditure coefficients

H = matrix of institutional and household distribution coefficients

The supply and demand balance equations can then be written as;

X X cX

V=SV |+|ev

Y Y cy
Wherc: X = vector of sectoral supply

V = vector of value added by categorics

y = vector of household incomes

ex = vector of exogenous commadity demand
ev = vector of exogenous value added

ey = vector of exogenous household incomes
The (I-S) matrix ¢an then be inverted to specify a matrix equation that expresses levels of

sectoral supply, value added, and household income as a funciion of exogenous variables. This

yiclds:
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X ex
V|=(I-8)" ev

Where (1 —8) " represents the matrix of SAM coefficients. Summing the columns of the

(I-8)" matrix derives the SAM multipliers for activities, value added, and households.
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APPENDIX B:

County Level Control Total Data




County Level Economic Data

As stated earlier the employment, output, and value-added figures for California countics
were all denived based on the population of the county within the TROA/WQSA study area. The
output and value- added figures were derived from the IMPLAN ratio of otiginal cmployment to
outpul and original employment to the value-added components. This coefficient was then
muitiplied by the derived employment from REIS and IMPLAN that was, as explained earlier,
based on the percentage of population located within the study area. The following eipht tables
show the industry output, employment and valuc-added for each of the California and Nevada

counties.

Alpine County, Califorma

El Dorada County, California

Nevada County, California

Macer County, California

Sierra County, California

Churchill County, Nevada

Lvon Countv. Nevada

Washoe County, Nevada
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Table i15. Control Totals for Alpine County, California

Indusiry Employment Personal
Output Income
1 Dairy Production 0 0 0
3 Livestock Production 0 0 0
10 QOther Production Agriculture 0 0 0
11 Other Hay {) 0 0
12 Feed Grains 0 0 0
13 Rest of Alfalfa 0 0 0
14 Swingle Bench/Hazen/ 0 0 O
temiley Alfalfa
26 Agricultural Services 0 0 0
3 Gold Mining ¢ 0 0
45 Other Mining 0 0 0
48 Construction 85,620 1 21,550
66 Manufacturing 0 0 0
433  ‘T'ransportation & 0 0 0
Communication
443 Utilities 0 0 0
447  Trade 0 O 0
454  Eafing & Drinking 213,264 6 48,657
456  Finance Insurance 0 0 0
and Real Estate
463  Hotel Gaming and Recreation 0 0 0
464  Services 53,735 1 16,866
4900  Hcalth 0 0 0
3519  Households 0 0 n
Total: 354,619 8 87,074

55




Table 16. Control Totails for El Dorado County, California

Industry Employment Personal
Output Income

1 Dairy Production 0 0 0
3 Livestock Production 0 0 0
10 Other Production Agriculture 0 0 0
11 Other Hay 0 0 0
12 Feed Grains 0 ] 0
13 Resi of Alfalfa 0 0 0
14 Swingle Bench/Hazen/ 0 ; 0

Fernley Alfalfa
26 Agricultural Services 2,939,715 106 1,346,287
3 Gold Mining 209,524 | 36,007
45 Other Mining 2,973,739 20 862,577
48 Construction 94,350,280 1.066 23,900,369
66 Manufactuning 63,655,683 55 12,715,951
433 Transportation & Communication 22,316,011 195 3,932,118
443 Utilities 24,996,651 72 8,044,749
447  Trade 81,969,090 1,652 26,753,920
4534  Eating & Drinking 28,950,761 823 0,573,237
456  Finance Insurance and Real Eslate 183,346,558 878 33,626,695
463  Hotel Gaming and Recreation 39,329 883 §28 1.231,575
464  Services 82,024,528 1,663 23,681,857
490  Heulth 52,647,331 876 18,366,727
519  Households { 0 {

Total: 679,710,353 3.685 167,071,909
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Table 17. Control Totals for Nevada County, California

Industry Employment Personal
Output Income

1 Dairy Production 1,019,567 3 162,284
3 Livestock Production 1,798,675 8 108,785
e Other Production Agriculture 4,319,906 40 1,401,711
11 Other Hay ) 0 {
12 Feed Graing 0 ] 0
13 Rest of Alfalfa 133,638 | 7,035
14 Swingle Bench/Tlazen/ 0 0 0

Fernley Alfalfa
26 Agricultural Scrvices 757,097 33 332,826
3l Gold Mining 230,652 1 43,4480
45 Other Mining 1,381,476 12 373,212
48 Construction 36,483,964 442 9,107,054
66 Manufacturing 51,429,168 346 11,387,568
433  Transportation & Communication 7,810,126 78 1,595,935
443 Litilities 5,944,846 18 1,737,467
447  Trade 32,006,258 6359 10,679,875
454  Eating & Drinking 7,630,547 232 1,619,370
456  Finance Insuranee and Real Estate 35,884,469 313 14,694,389
463  Hotel Gaming and Recreation 6,431.236 175 1,213,325
464  Services 32,360,860 805 10,205,389
490  Tlealth 22,697212 374 7,716,632
515  Households ¥ 0 0

Total: 268,328,696 3,540 72,386,321
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Tahle 18. Control Totals for Placer County, California

Industry I'mployment Personal
Output Income

1 Dairy Production 0 0 0
3 Livestock Praduction { 0 0
10 Other Produetion Agriculture 0 0 0
11 Other Hay 0 0 0
12 Feed Grains 0 0 (}
13 Rest ol Alfalfa ¢ 0 0
14 Swingle Bench/Hazen/ 0 0 0

Fernley Alfalfa
26 Agricultural Scrviecs 1,160,032 43 520,329
31 Gold Mining 439,312 2 81,203
45 Other Mining 829,699 3 134,879
48 Construction 52,766,968 601 13,481,899
66 Manufacluring 56,693,878 408 14,662,841
433 Transportation & Commurnication 32,047,513 206 6,948,132
443 Utilities 13,346,330 3l 3,989,389
447  Trade 49,541,873 861 16,087,999
454  Ealing & Drinking 13,839,805 391 3,160,833
456  Finance Insurance and Real Estate 78,598,990 409 19,714,491
463 Hotel Gaming and Recreation 14,214,660 3124 2,758,851
464  Services 35,616,728 848 11,308,435
490  Health 24,784 417 391 8,535,972
519  Households ) 0 0

Tolal: 373,880,214 4,520 101,385,404

58




Fable 19. Control Totals for Sierra County California

Indusiey Ouiput  Employment  Personal Income
1 Dairy Production 0 0 0
3 Livestock Production 0 ) 0
10 Cther Production Agricullure 0 0 0
11 Cther [ay 0 {} 0
12 Feed Grains 4] ¥ 4]
13 Rest of Alfalfa { { 4
14 Swinglc Bench/Hazen/ {t { 0

Fernley Alfalfa

26 Agricultural Services 67,917 3 29567
31 Gold Mining 2,285,143 11 391,276
45 Other Mining 57,476 1 13,983
48 Construction 1,370,108 19 343 954
a6 Manufacturing 6,312,447 39 1,182,815
433 Transportation & Communication 237,828 5 52,375
443 Tlnlities 0 l; 0
447 Trade 1,066,675 3 346,300
454 Eating & Drinking 223,889 7 45,804
454 Finance Insurance and Real Estate [,538,618 8 323,516
463 Hotel Gaming and Recreation 434 608 12 69,558
464 Services 697434 19 194,919
490 Health 219,971 4 70,035
319 Households 0 0 0
Total. 14,512,104 158 3,064,503
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Table 20. Control Totals for Churchill County, Nevada

Industry Employment Pcrsonal
{Cutput Income

I Dairy Production 18,855,788 136 3,834,002
3 Livesiock Production 11,008,802 106 1,046,345
10 Other Production Agriculiure 2,492 366 35 2,311,020
11 Other Hay 1,069,800 12 67,888
12 Feed Grains 288,516 3 76,608
13 Rest of Alfalfa 11,791,600 267 2,271,617
14 Swingle Bench/Hazen/Fermnley 635,800 12 39692

Alfalfa
26 Agpricultural Services 3,148.256 180 1,369,186
31  Gold Mining 7.408.427 31 1,262,337
45  Other Mining 3,336,759 46 1,058,524
48  Construction 65,191,944 689 15,106,875
66  Manufacturing 83,618,783 406 11,838,545
433 Transportation & Communication 22,310,598 242 5,923,015
443  Utilities 33,616,000 88 11,237,161
447 ‘I'rade 61,646,062 1,289 19,069,362
454 Eating & Drinking 19,380,987 602 4,085,047
456 Tinance Insurance and Real Estate 81918743 333 20,283,204
463 Holel Gaming and Recrcation 34,305,086 598 5,634,267
464 Services 97,232,673 1,975 34225058
497 Health 31,652,092 916 8,029,208
519 Houscholds 0 0 1]

Total: 597,098, 884 8,168 148.789.051
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Table 21. Control Totals for Lyon County, Nevada

Industry Employment Pcrsonal
Qutput Income

1 Dairy Production 5,048,363 23 618,770
3 Livestock Production 11,199,613 127 1,670,795
10 Other Production Agriculture 10,872,147 73 3473516
11 Other Hay 950,400 10 55,264
12 Teed Grang 236,215 4 61,287
17 Rest of Alfalfa 15,882,160 219 3,059,651
14 Swingle Bench/Hazen/Ternley 1,389,240 25 86,728

Alfalfa
26 Agricultural Services 2,385,375 221 1.072,166
31 Gold Mining 14,278,293 63 2,162,338
45  Other Mining 18,567,972 159 4,575,664
4%  Construction 83,756,256 878 19,013,445
66  Manufacturing 253,400,329 1,721 39,840,802
433 Transportation & Commumication 25,609,479 290 7,443,325
443 Thilities 34,817,990 117 11,856,572
447 Trade 63,923,731 1,341 19,098,953
434 Eating & Drinking 12,551,984 401 2,560,598
454 TFinance Insurance and Real Estate 98,116,517 464 17.290.814
463 Hotel Gaming and Recreation 27.428,749 514 4,501,916
464 Services 76,188,971 1,702 22,812,432
490  Hcalth 17,546,088 411 4.717,619
519 Households 0 0 0

Total: 774,149 883 8,765 165,973,053
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Table 22, Control Totals for Washoe County, Nevada

Industry Employment Personal
Qutput Income

1 Dairy Production 1,512,922 3 186,540
3 Livestock Production 7,161,586 177 1,702,404
10 Other Production Agriculture 6,899,301 40 3,151,953
11 Other Hay 510,860 6 45,237
12 Feed Grains 111,479 P 30,643
13 Rest of Alfalfa 4,389,600 137 845,643
14 Swingle Bench/Hazen/Fernley 0 0 O

Alfalfa
26 Agricultural Services 38,310,452 1.658 17,530,043
31 Geld Mining 181,374,645 a48% 39.101,213
45 Other Mining 49,240,630 359 19,163,864
48  Construction 1,416,661,5958 13,449 357,409,288
66  Manufacturing 2.064,927.699 13,276 370,088,599
433 Transportation & Communication 1,178,026,134 10,715 319,503,530
443 Uhtilities 543,968,337 1,420 183,785,556
447 Trade 2,049,980.561 34,151 £32,055 817
454 Eating & Drinking 338,048,045 9447 78,583,817
456 Finance Insurance and Real Estate | 2,522,506,929 13,511 800,881,382
463 Hotel Gaming and Recreation 2,239,171,144 37.215 359,501,658
464 Scrvices 1,907.776,962 34,168 605,021,868
490  llealth 967,071,304 12,405 345,570,130
519 Houscholds 0 0 0

Total: 15,517,650,549 182,829 4.135,459,185
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Population

Population for Culifornia countics was cstimated using the ARCINFO geographical
information system package. The area included in the TROA/WQSA study area was mapped out
using the soflware and the Census tract included or deleted based on their proximity to the study
area. For the California countics it was determined that the population percentages were: Alpine
1%, .1 Dorado 20%, Nevada 1 1%, Placer 5%, and Sterra 16%. The population totals for areas in
hoth states came from the 1990 Census of Population (29) and are shown in Table 23.
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Table 23. Population for the TROA/WQSA Study Area by County and by State

County

Sierra
Nevada
Placer

El Dorado
Alpine
Washoe
Lyon
Churchill

Total

Percentage of

Population

California Nevada Total Percentage
Population Population Population of
in the in the in the Population
Region Region Region
all persons all persons all persons
531 531 0.16%
8.636 8,636 2.37%
8,640 8,640 2.57%
25,199 25,199 7.51%
11 11 0.00%
254,667 254 667 75.88%
20,001 20,001 3.96%
17,938 17,938 5.34%
43,017 292,606 335,623 104.00%
12.82% 87.18% 100.00%
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Housing

The amount of housing in the TROA/WQSA study area was developed using many
picces of data from the 1990 Census of Housing. To arrive at housing by economic sector, four
ditferent data sets were needed. Those dala sets included population from Table 4, housing
units, occupied housing units, and housshold types. Multiplying the percentage of
TROAMWOQSA study area poputation within a study area county by housing unit statistics
produced the information in Table 24, Then a ratio of each housing unil to total housing units
was multiplicd by occupicd housing units to arrive al a total of occupied housing for the study
area { I'able 25). Finally figures from occupied housing were multiplied by family and nen-
family houschold statistics to arrive at a ratio of population to houscholds (Table 26). These

ratios were then multiplied by the figures in Table 4 to arrive at the housing calculations in Table
5.

Commercial Water Use

Commercial water use per employee was assumed to have not changed since the original

Truckee River Basin modcl was constructed {18).

Residential Water Usce

Residential water use per household was assumed (o have nol changed smee the original

Truckee River Basin Model was constructed (18).
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Table 24. Housing Units by Type for the TROA/WQSA Study Area by County for California

California

Single Units

Multi-Units of Less than
Ten per Structure

Multi-Units of Ten or
More per Structure

Total

Nevada

Single Units

Multi-Units of Less than
Ten per Structure

Multi-Units of Ten or
More per Structure

Total

Sierra Nevada Placer El Dorado Alpine Total
County County County County County
dwellings dwellings dwellings dwellings dwellings dwellings
279 3,666 3,072 9,660 9 16,686
62 690 627 2,163 4 3,546
6 125 195 467 1 793
347 4,481 3,894 12,290 13 21,025
Washoe Lyon Churchill Total
County County County
dwellings dwellings dwellings dwellings
59,687 4,666 6,106 70,459
33,658 4,038 957 38,653
18,848 17 227 19,093
112,193 8,722 7,290 128,205
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Table 24. Continued

Housing Units
Population as All Persons

Ratio of Housing Units to
Population

California Nevada Total
21,025 128,205 149,230
43,017 292,606 335,623

0.48875530 0.43814891 0.44463516
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Table 25. Occupied Housing Units by Type for the TROA/WQSA Study Area by County for California

California

Single Units

Multi-Units of Less than
Ten per Structure

Multi-Units of Ten or
More per Structure

Total

Nevada

Single Units

Multi-Units of Less than
Ten per Structure

Multi-Units of Ten or
More per Structure

Total

Sierra Nevada Placer El Dorado Total
County County County County
dwellings dwellings dwellings dwellings dwellings
172 2,768 2,529 7,364 12,835
38 521 516 1,649 2,726
3 94 160 356 614
214 3,383 3,205 9,369 16,175
Washoe Lyon Churchill Total
County County County
dwellings dwellings dwellings dwellings
54,420 4,109 13,313 71,843
30,688 3,556 2,087 36,331
17,185 15 495 17,696
102,294 7.680 15,895 125,869
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Table 25. Continued

Occupied Housing Units

Population as All Persons

Ratio of Occupied Housing
Units to Population

California Nevada Total
16,175 125,869 142,044
43,017 292 606 335,623

0.37601965 0.43016548 0.42322558
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Table 26. Households by Type for the TROA/WQSA Study Area by County for Califronia.

California

Family Households
Non-Family Households

Total

Nevada

Family Households
Non-Family Households

Total

Sierra Nevada Placer El Dorado Alpine Total
County County County County County
households households households households households households
149 2,516 2,388 6,998 3 12,053
65 867 818 2,371 1 4,122
214 3,383 3,205 9,369 4 16,175
Washoe Lyon Churchill Total
County County County
houscholds households households households
74,613 5,629 10,618 90,861
27,681 2,051 5,277 35,008
102,294 7,680 15,895 125,869

70



Table 26. Continued

Households
Population as All Persons

Ratio of Households to
Population

California Nevada Total
16,175 125,869 142,044
43,017 292,606 335,623

0.37601962 0.43016548 0.42322557
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APPENDIX C:

Updates to the Original Truchkee River Basin Regional Economic Impact Model
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TROA/WQSA Recreational Impact Model

In updating the Truckee River Basin Economic Impaci Model, social accounts werc
added w illustrate the distribution of income thronghout the economy. Wilh this change a new
set of output requirements were produced to include the added regions and the social accounts.

These will be displayed at the end of the water transfer model.

Recreational Use

The number of recreational visiters to Donner Lake, Prosser Reservoir, Stampede
Reservoir, and Boca Reservoir were updated to reflect visitor totals for 1997, The updaied
figures werc obtained through conversation with the personnel at Tahoc National Forest and

Donner Lake State Park and are shown in Table 27.
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Table 27. Annual Number of Camping Visitors by Campground by Reservoir.

Donner Prosser Stampede Boca
Lake Reservoir Reservoir Reservoir

Camping Visitors for Donner State Park 46,161
Camping Visitors for Lakeside Campground 16,288
Camping Visitors for Prosser Family Campground 4,282
Camping Visitors for Prosser Ranch Campground 34,793
Camping Visitors for Annie McCloud Campground 0
Camping Visitors for Davies Creek Campground 2,863
Camping Visitors for Emigrant Campground 94,837
Camping Visitors for Logger Campground 108,412
Camping Visitors for Boca Campground 11,550
Camping Visitors for Boca Rest Campground 20,974
Camping Visitors for Boca Spring Campground 4,272
Camping Visitors for Boyington Mill Campground 4,867
Total Number of Camping Visitors for Campgrounds 46,161 55,363 206,112 41,663

Note: There are 152 open campsites at Donner Lake; 46 open campsites at Prosser Reservoir; 216 to 256 open campsites at Stampede Reservoir; and 59 open

campsites at Boca Reservoir
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Camping Visitor Expenditures

‘The cumping and visitor cxpenditures were updated 1o reflect 1995 values using the
Consumer Price Index. The estimated increase in consumer prices over that time period was
1.035, All expenditure data was multiplied by this figure to arrive at 1995 expenditure values.

Takles 28 through 33 show the adjusted recreational visitor expenditures.

Table 28. Camping Visitor Group Expenditures Function Valuoes by Reservoir

Donner Prosser Stampede Boca
Lake Reservoir Reservoir Reservoir
Camping Visitor Group
Expenditure per Day $38.26 $28.88 $41.00 $35.60

Note: Consumer Price Index 1993-1995 averapge was 1.035
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Table 29. Annual Camping Visitor Expenditures by Category by Reservoir

Camping Visitor Expenditures during April
Camping Visitor Expenditures during May
Camping Visitor Expenditures during June
Camping Visitor Expenditures during July
Camping Visitor Expenditures during August
Camping Visitor Expenditures during September
Camping Visitor Expenditures during October

Camping Visitor Expenditures during
Other Months

Annual Camping Visitors Expenditures

Donner Prosser Stampede Boca
Lake Reservoir Reservoir Reservoir
16,605 23,168 79,992 17,899
29,059 43,440 172,614 39,527
58,948 75,295 362,069 51,459
85,516 101,359 349,438 55,934
79,704 95,567 408,380 58,171
36,531 49,231 181,034 38,035
13,284 31,856 88,412 21,628
17,435 8,688 8,420 8,204
$337,081 $428,603 $1.650,359 $290,857



Table 30. Annual Camping Visitor Expenditures by Category by Reservair.

Number of Camping
Respondents

Expenditures on Licenses by
Camping Respondents

Expenditures on Camping Fees
by Camping Respondcnts

Expenditures on Hotel or Motcl
by Camping Respondents

Cxpenditures on Restaurant by
Camping Respondents

Expenditures on Groceries by
Camping Respondents

Expenditures on Equipment and
Supplics by Camping
Respondents

Expenditures on Rental by
Camping Respondents

lixpenditures on Fuel by
Camping Respondents

Expenditurcs on Other by
Camping Respondents

Total Expenditures by Camping
Respondcnts

Donner Prosser Stampede Boca
Lake Reservoir Reservoir Reservoir
42 30 97 21
(.00 0.00 552.63 72.04
2117.42 644.91 437928 449.20
24343 0.00 0.00 227.68
1231.51 255,54 1119.06 124,22
2476.05 1905.23 6078.50 2101.08
0,00 (.00 515.06 1.66
26.08 $.00 (.00 317
677.26 378.50) 276032 454.76
1102.40 433.15 3898.22 712.13
£7,874.1¢6 $3,617.33 $19,303.08 $4,145.93
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Table 30. Continued

Expenditures on Licenses by
{C'amping Respondents

Expenditures on Camping Fecs
by Camping Respondents

Expenditures on Hotel or Motel
by Camping Respondents

Expenditores on Restaurant by
Camping Respondents

Expenditures on Grogeries by
Camping Respondents

Expenditures on Equipment and
Supplies by Camping
Respondents

Expenditures on Rental by
Camping Respondents

Expenditures on Fuel by
Camping Respondents

Expenditures on Other by
Camping Respondents

Total Expenditures by Camping
Respondents

Donner Prosser Stampede Boca
Lake Reservoir Reservoir Reservoir

0.00% 0.00% 2.86% 1.74%
26,39% 17.83% 22.69% 10.83%
3.09% 0.00% 0.00% 5.49%
15.64% 7.06% 5.80% 3.00%
31.45% 52.67% 31.49% 50.68%
0.00% 0.00% 2.07% 0.04%
1.33% 0.00% 0.00% 0.08%
8.60% 10.46% 14.30% 10.97%
14.00% 11.97% 20.19% 17.18%
100.00% 100.00% 100.00% 100.00%
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Table 30. Continned

Annual Camping Visitor
Expenditures on Licenses

Annual Camping Visitor
Expenditures on Camping Fees

Annual Camping Visitor
Expenditures on Hotel or Motel

Annual Camping Vigilor
txpenditures on Restaurant

Annual Camping Visitor
Expenditures on Groeeries

Annual Camping Visitor
Expenditures on Equipment and
Supplics

Annual Camping Vistior
Expenditures on Rental

Annual Camping Visitor
Expenditures on Fusl

Annual Camping Visitor
Expenditures on Other

Annual Camping Visitor
Expendilures

Donner Prosser Stampede Boca
Lake Reservoir Rescrvoir Reservoir
0 0 47,248 5,054
80,644 76.413 374,416 31,514
10,421 0 0 15,973
52,719 30,278 95,677 8,715
105,996 225,743 519,695 147,401
0 0 44,036 116
1,117 0 0 222
28,993 44 847 236.000 31,903
47.192 51,322 333,287 45,959
$337,081 $428,603 $1,650,359 $290,857
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Table 31. Day Use Visitor Group Expenditurcs Function Values by Reservoir

Donner Prosser Stampede Boca
Lake Reservoir Reservoir Reservoir
Day Use Visitor Group
Expenditure per Day $53.82 $35.26 $54.63 $50.56

Note: Conswmner Price Index 1990-1995 was 1.035

Table 32. Annual Day Use Visitor Expenditures by Month by Reservoir

Donner Prosser Stampede Boca
Lake Reservoir Reservoir Reservoir

Day Use Visitor Expenditurcs

during April 20,713 12,824 27,531 32,543
Day Usc Visitor Expenditures

during May 158,752 24 045 59,408 71,865
Day Use Visitor Expenditures

during June 322,039 41,678 124,612 93,561
Day Use Visitor Expenditures

during July 467,183 56,105 120,265 101,696
Day Use Visitor Expenditures

during August 435,433 52,899 140,551 105,764
Day Use Visitor Expenditures

during September 199,575 27,251 62,306 69,134
Day Use Visitor Expenditures

during October 72,572 17,633 30,429 39323
[Day Usc Visitor Expenditures

during (ther Months 95,251 4,809 2,808 14,915
Annual Day Use Visitor

Expenditurcs 51,841,518 $237.245 $567,999 $528,321
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Table 33. Annuzal Day Use Visitor Expenditures by Category by Reservoir

Number of Day Use
Respondents

Expenditures on Licenses by
Day Use Respondents

Expenditures on Camping Fees
by Day Use Respondents

Expenditures on Hotel or Matel
by Day Usc Respondents'

Expenditures on Restaurant by
Day Use Respondents

Expenditurcs on Groceries by
Day Usc Respondents

Expenditures on Equipment and
Supplies by Day Use
Respondents

Expenditures on Rental by Day
Use Respondents

Expenditures on Fuel by Day
UJse Respondents

Expenditures on Other by Day
[Jse Respondents

Total Expenditures by Day Use
Respondents

Donner Lake Prosser Stampede Boca
Reservoir Rescrvoir Reservoir
71 8 9 54
0.00 147.36 359.56 389.16
171.44 0.00 (.00 303,05
1139.55 6.21 149.04 1363.24
1210.49 258.77 139.73 555.96
1563.23 258.77 208.66 1457.86
363.60 2795 35.02 238.46
989.85 1009.13 0.00 0.00
464.74 124,18 188.16 $17.22
334 46 51758 13.97 303.03
$6,237.36 $1,884.11 $1,004.14 $5,528.00
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Table 33. Continued

Expenditures on Licenses by
Day Use Respondents

Expenditures on Camping Fees
by Day Use Respondents

Expenditures on Hotel or Motel
by Day Use Respondents /1

Expenditures on Restaurant by
Day Use Respondents

Expenditures on Groceries by
Day Use Respondents

Expenditures on Equipment and
Supplies by Day Use
Respondents

Expenditures on Rental by Day
Usc Respondents

Expenditures on Fuel by Day
[Jse Respondents

Expenditures on Other by Day
Use Respondents

Total Expenditures by Day 1se
Respondents

Donner Lake Prosser Stampede Boca
Reservoir Reservoir Reservoir

0.00% 7.82% 312.86% 7.04%
2.75% 0.00% 0.00% 5.48%
18.27% 0.33% 13.62% 24.606%
19.41% 13.73% 12.77% 10.06%
25.06% 13.73% 19.07% 26.37%
5.83% 1.48%, 3.20% 4.31%
15.87% 53.56% 0.00% 0.00%
7.45% 6.59% 17.20% 10.59%
5.36% 2.75% 1.28% 5.48%
100.00% 100.00% 100.00% 100.00%
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Tahle 33. Continned

Donner Lake Prosscr Stampede Boca
Reservoir Reservoir Reservoir

Annual Day Use Visitor

Expenditures on Licenses g 18,556 186,657 37,228
Annual Day Use Visilor

Expenditures on Camping Fees 50,615 0 0 28,990
Annual Day Use Visitor

Expenditures on Hotel or

Motel* 336,440 782 77,371 130,411
Annual Day Use Visitor

Expenditures on Restaurant 357387 32,584 72,335 53,184
Annual Day Use Visitor

Expenditures on Groceries 461,526 32,584 108,319 139,462

Annual Day Use Visitor
Expenditures on Equipment and
Supplics 107,348 3,519 18,182 22,812

Annual Day Use Visilor
Expenditures on Rental 202,244 127,068 0 {

Annual Day Use Visitor
Cxpenditures on Fuel 137,200 15,636 97,681 87.743

Annual Day Use Visitor
Expenditures on Other 08,746 6,516 7,254 28,990

Total Annual Day Use
Visitor Expenditures $1.841,518 $237.245 $567,999 $528.821

*Expenditures on hotel or motel include vacation-home rent expendilures
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TROA/WQSA Water Transfer Impact Model

In updating the Truckee River Basin Water Transfer Economic Trapact Model, social
accounts were added te [llustrate the distribution of income throughout the economy. With this
change a new set of output reguirements were produced to include the added regions and the

social accounts.

Water Transfer Coefficients

Duc to the changes in model sectors (i.c. the addition ol the Swingle Bench, Hazan, and
Fernley Alfalfa Sector} new water transfer coefficients were calculated. These water transfer
coeflicients reflect the increase in agricultural waler use and non-agricultural use in the region

due to the restructuring of the model. Table 34 shows the changes in water transler ceefficients.
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Table 34. Water Transfer Coefficients by Economic Sector for the Region

e B - B R P S

oo

10
1
12
13

14
15
16
17

18
19
20

Dairy Production

Livestock Production

Other Production Agriculture
Other Hay

Feed Grains

Rest of Alfalfa

Swingle Bench/Hazen/
Fernley Alfalfa
Agricultural Services

Gold Mining
Other Mining
Construction
Manufacturing

Transportation and
Communications

Utilities

Trade

Eating, Drinking

Finance, Insurance, and Real
Estate

Hotels, Gaming, and Recreation

Services
Health
Total

' Adjusted agriculture water use reflects assignment of only the livestock production sector.

?Adjusted commercial water use reflects assignment of only the manufacturing sector, the transportation and communications sector (i.e.

warehousing industry) and the hotel, gaming and recreation sector (i.e. casino gaming industry)

Agriculture Adjusted' Agriculture Commercial Adjusted? Commercial
Water Agriculture Water Water Commercial Water
Use Water Use Transfer Use Water Use Transfer

acre-feet acre-feet Coefficient acre-feet acre-feet Coefficient
93,832 0 0.00000000 8 0 0.00000000
67,533 67,533 1.00000000 20 0 0.00060000
13,616 0 0.00000000 9 0 0.00000000
355 0 0.00000000 1 0 0.00000000
13,616 0 0.00000000 1 0 0.00000000
295,717 0 0.00000000 30 0 0.00000000
26,802 0 0.00000000 2 0 0.00000000
0 0 0.00000000 109 0 0.00000000

0 0 0.00060000 8 0 0.00000000

0 0 0.00000000 7 0 0.00000000

0 0 0.00000000 327 0 0.00000000

0 0 0.00000000 671 671 0.08637400

0 0 0.00000000 376 0 0.00000000

0 0 0.00000000 399 0 0.00000000

0 0 0.006000000 1,481 0 0.00000000

0 0 0.00000000 1,283 0 0.00000000

0 0 0.00000000 352 0 0.00000000

0 0 0.00000000 7,098 7,098 0.91362600

0 0 0.00000000 2,314 0 0.00000000

0 0 0.00000000 1,294 0 0.00000000
511,470 67,533 1.00000000 15,790 7,769 1.00000000
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Output Requirements

The output requirements are the basis for the Input-Output modet framework. These
figures make up the multipliers used to estimate impacts in all of the models. Table 35 shows
the new output requirements (output multipliers) used for the TROA/WQSA Economic Tmpact
Models.
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Table 35. Output Requirements

10
11
12
13

14
15
16
17

18

19
20
21

Economic Sector
Dairy Production

Livestock
Production
Other Production
Agriculture
Other Hay
Feed Grains
Rest of Alfalfa
Swingle Bench
/Hazen/Femley
Alfalfa
Agricultural
Services

Gold Mining
Other Mining
Construction
Manufacturing

Transportation &
Communication
Utilities

Trade

Eating & Drinking
Finance Insurance
and Real Estate
Hotel Gaming and
Recreation
Services

Health

Households

Column Total

1 2 3 4 5 6
Dairy Livestock Other Other Hay Feed Grains Rest of Alfalfa
Production Production Production
Agriculture
3 $ 5 § b3 3

1.00000000 0.00044877 0.00012263 0.00011221 0.00009257 0.00016488
0.00091216 1.00000000 0.00175074 0.00154673 0.00115235 0.00180956
0.00033318 0.00125598 1.00000000 0.00034019 0.00041583 0.00080495
0.00000930 0.00025377 0.00001715 1.00000000 0.00001144 0.00002224
0.00038101 0.00001814 0.00000667 0.00000461 1.00000000 0.00008308
0.00205707 0.00283296 0.00122436 0.00070916 0.00100456 1.00000000
0.00003956 0.00000157 0.00000066 0.00000094 0.00002525 0.00000644
0.02562534 0.10246398 0.04717403 0.02631955 0.03056989 0.06190820
0.00008796 0.00013064 0.00008812 0.00021983 0.00011697 0.00017124
0.00099769 0.00151042 0.00090859 0.00243542 0.00128384 0.00189244
0.02918357 0.06139095 0.02413848 0.04535836 0.02387253 0.03392562
0.03461563 0.04496538 0.05338070 0.09748070 0.05459230 0.07700188
0.05533050 0.04654351 0.03680528 0.06542188 0.03925219 0.04994531
0.04423789 0.06970457 0.02953213 0.03946291 0.02768283 0.03907301
0.32050299 0.22275596 0.10309043 0.17849736 0.13797369 0.15537704
0.00921490 0.00834300 0.00996229 0.00594323 0.00873594 0.00831201
0.15441284 0.09538352 0.10590095 0.12741626 0.11762456 0.14141973
0.04138796 0.03229899 0.02752695 0.02533002 0.02712752 0.02803095
0.11374710 0.10809757 0.08686204 0.08874150 0.07834320 0.09244831
0.05202836 0.05276338 0.05414753 0.03023131 0.04770219 0.04464605
0.44704118 0.41049215 0.50205881 0.27721312 0.44148262 0.41230441
2.33214620 2.26205519 2.08469851 2.01278530 2.03906229 2.14934737
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Table 35. Continued

7 8 9 10 11 12
Swingtle Bench/ Agricultural Gold Mining Other Mining Construction Manufacturing
Hazen/Fernley Services Communications
Alfalfa
Economic Sector § 5 b 3 b3 3
1 Dairy Production 0.00009766 0.00004010 0.00002592 0.00003131 0.00007149 0.00065020
2 Livestock 0.00121799 0.00773522 0.00048212 0.00063570 0.00113846 0.00895354
Production
3 Other Production 0.00034225 0.00047323 0.00002757 0.00003814 0.00007521 0.00014243
Agriculture
4 Other Hay 0.00001055 0.00000420 0.00000121 0.00000145 0.00000336 0.00002598
5 Feed Grains 0.00000442 0.00000139 0.00000075 0.00000100 0.00000706 0.00001108
6 Rest of Alfalfa 0.00096479 0.00008370 0.00001960 0.00002133 0.00008124 0.00008826
7 Swingle Bench 1.00000000 0.00000440 0.00000029 0.00000046 0.00001758 0.00000036
/Hazen/Fernley
Alfalfa
8 Agricultural 0.02640519 1.60000000 0.00067775 0.00072475 0.00200564 0.00149686
Services
9 Gold Mining 0.00011970 0.00006807 1.00000000 0.00451951 0.00018007 0.00078297
10 Other Mining 0.00122384 0.00066516 0.02741768 1.00000000 0.00188040 0.00475497
11 Construction 0.04112278 0.01514085 0.01517004 0.02391080 1.60000000 0.01691750
12 Manufacturing 0.07457361 0.04902194 0.03728270 0.04496251 0.10361843 1.00000000
13 Transportation & 0.06031755 0.03476454 0.02275992 0.03642165 0.04533172 0.04501806
Communication
14 Utilities 0.04468719 0.02162792 0.02178079 0.03946940 0.02016826 0.03186129
15 Trade 0.33455353 0.09311408 0.05204493 0.07673612 0.13441243 0.09801413
16 Eating & Drinking 0.00737225 0.01181467 0.00635899 0.01002717 0.00863613 0.00721012
17 Finance Insurance 0.15714254 0.08752766 0.05029113 0.10560851 0.07658214 0.06056811
and Real Estate
I8  Hotel Gaming and 0.03801889 0.03012330 0.01734204 0.02689843 0.02767101 0.02472157
Recreation
19 Services 0.14474932 0.08901175 0.05318109 0.08217188 0.12629543 0.09597860
20  Health 0.03815378 0.06461879 0.03306223 0.05261225 0.04510499 0.03339481
21 Households 0.34805980 0.59955821 0.30644668 0.48787541 0.41667037 0.30660995
Column Total 2.31913764 2.10539917 1.64437343 1.99266779 2.00995143 1.73720081
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Table 35. Continued

13 14 15 16 17 18
Transportation Utilities Trade Eating Finance Insurance  Hotel Gaming and
and and and and and Real Estate Recreation
Communication Lodging Real Estate Drinking
Economic Sector b b4 3 3 3 3
1 Dairy Production 0.00003459 0.00002399 0.00002926 0.00005850 0.00002764 0.00003959
2 Livestock Production 0.00064997 0.00052662 0.00058810 0.00154612 0.00052299 0.00064873
3 Other Production 0.00003400 0.00003406 0.00003864 0.00017860 0.00006843 0.00003347
Agriculture
4 Other Hay 0.00000154 0.00000112 0.00000140 0.00000282 0.00000203 0.00000164
5 Feed Grains 0.00000102 0.00000098 0.00000092 0.00000141 0.00000129 0.00000098
6 Rest of Alfalfa 0.00001866 0.00001702 0.00002503 0.00003123 0.00000583 0.00002976
7 Swingle Bench 0.00000051 0.00000084 0.00000035 0.00000041 0.00000090 0.00000139
/Hazen/Fernley Alfalfa
8 Agricultural Services 0.00061134 0.00055507 0.00088292 0.00103635 0.00360425 0.00212965
9 Gold Mining 0.00007821 0.00131660 0.00007335 0.00012346 0.00005979 0.00008677
10 Other Mining 0.00078994 0.01721631 0.00076954 0.00121761 0.00063965 0.00101833
11 Construction 0.02728908 0.04627448 0.01776462 0.02110396 0.04863252 0.02128914
12 Manufacturing 0.05056320 0.03421780 0.04147153 0.08612479 0.03129148 0.05177044
13 Transportation & 100006000 0.03415420 0.04188706 0.04002337 0.03127056 0.02943909
Communication
14 Utilities 0.02477458 1.00000000 0.02894700 0.04230818 0.02346275 0.03350352
15 Trade 0.07575650 0.06728078 1.00000000 0.10203963 0.05952054 0.06248284
16 Eating & Drinking 0.00968436 0.00924998 0.00967133 100000000 0.00863465 0.00811255
17 Finance Insurance and 0.08431216 0.07334432 0.09764233 0.09834587 1.06000000 0.17025613
Real Estate
18 Hotel Gaming and 0.02751155 0.02382172 0.02805520 0.03224295 0.02355329 100000000
Recreation
19 Services 0.14895572 0.08312702 0.14597582 0.13007681 0.10762817 0.12497997
20  Health 0.04459878 0.04978048 0.04782810 0.04352363 0.04426097 0.06606623
21 Households 0.41132046 0.46208262 0.44221431 0.40039978 0.41003190 0.33169513
Cotumn Total 1.90698618 1.90302601 1.90386682 2.00038548 1.79330961 1.90358535
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Table 35. Continued

10
11
12
13

14
15
16
17

18

19
20
21

19 20 21

Services Health Households
Economic Sector 3 3 b
Dairy Production 0.00003610 0.00004048 0.00003873
Livestock 0.00069856 0.00080935 0.00096126
Production
Other Production 0.00004034 0.00005076 0.00006637
Agriculture
Other Hay 0.60000170 0.00000197 0.00000183
Feed Grains 0.00000115 0.00000120 0.00000140
Rest of Alfalfa 0.00002891 0.00003681 0.00002674
Swingle Bench 0.00000066 0.00000039 0.060000030
/Hazen/Fernley
Alfalfa
Agricultural 0.00099502 0.00130840 0.00092467
Services
Gold Mining 0.060010004 0.00008621 0.00008643
Other Mining 0.00107204 0.00086330 0.00088266
Construction 0.03524705 0.01972525 0.01376398
Manufacturing 0.05172878 0.05737647 0.05445315
Transportation & 0.04506042 0.04528014 0.04345662
Cemmunication
Utilities 0.02757050 0.02948773 0.03246264
Trade 0.07493910 0.08557795 0.12754506
Eating & Drinking 0.00965081 0.01216003 0.01919019
Finance Insurance 0.10132830 0.12230093 0.13727893
and Real Estate
Hotel Gaming and 0.02834955 0.03344848 0.04586543
Recreation
Services 1.00000000 0.16233907 0.11945548
Health 0.04702416 1.00000000 0.10753338
Households 0.43433072 0.51313173 1.00000000
Column Total 1.85820390 2.08402663 1.70399522
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Definitions af Selected Economic Terms, Functions and Model Sectors
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Definitions of Selected Economic Terms and Functions

Commnunity Economics - Field of economics that investigates the interrelationships or linkages
that exist among economic sectors within a local economy.

[nput-Output Model - A mathematical representation of the purchases and sales patterns of a
given economy. Measures the relationships between basic industries, households, and service

firms.

Basic Industries - Those industries that produce goods and services primarily for sale outside
the economy.

Households - Consumers, also serve as support for basic industries and supply labor.
Service Firms - Provide goods and services to households and inputs to basic industries.
Final Demand - Purchases of goods and services for final consumphion,

QOutput - Sales or value of production {agniculture) from an industry.

Social Accounting Matrix (SAM) - A detailed itemization of the sources and destinations of
income flows throughout an economy.

Employment (Employmeni Impacis) - The number of jobs in an economy. This number
consists of full and part-time jobs not FTE's. The impacts are reported as jobs lost or gained ina
given industry.

Direct Impacts - Activities or changes in production level of the impacted industry. Entered on
the model menu as FD Changes.

[ndirect Impacts - Occur in the local business sector as a result of providing inputs to the
impacted industry.

Induced Impacts - The economic activity caused by household consumption in & local economy
from the direct and indirect effects.

Value Added - Factors used in an economy in the production process. These include employee
compensation, proprietary income, other property income and indirect business taxes.
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Definition of Model Sectors

Dairy Production - Agricultural production of milk for processing such as cheese, milk and
other dairy products.

Livestock Production - Agricultural production of range cattle, sheep, horses etc,

Other Production Agriculture - All agricultural production not included in any other model
sector. This sector includes orchards, vegetables, melons etc.

Other Hay - Agricultural production of pasture and hays other than alfalfa.

Feed Grains - Agricultural production of feed grains including corn, barley etc.

Rest of Alfalfa - Alfalfa hay grown in all areas of the TROA/WQSA study area excluding the
Swingle Bench area, Hazen and Fernley in Lyon County.

Swingle Bench/Hazen/Fernley Alfalfa - Alfalfa hay grown strictly in the Swingle Bench,
Hazen, and Fernley areas.

Agricultural Services - Agricultural service fields including custom hire, veterinarian, lawn
services, etc.

(old Mining - [ndustries engaged m the extraction of gold ores,

Other Mining - All industries engaged in mining for minerals, 01] and gas extraction, and
geothermal activities except for gold mining.

Construction - All building and censtruction of dwellings by general contractors, heavy
construction of highways and specialty contractors.

Manufacturing - Industries engaged in the chemical or mechanical transformation of raw
materials into new products.

Traosportation & Communication - Transportation and communication related industries,
including local government passenger transportation and communication systems.
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UPDATE OF TRUCKEE RIVER OPERATING AGREEMENT (TROA)
INTERINDUSTRY MODEL: BACKGROUND AND USER’S MANUAL

Introduction

The University Center for Economic Development conducted a study to update and
develop a user’s manual of the Truckee River Operating Agreement (TROA) interindustry
model. This is an update of a previous TROA interindustry model developed by
MacDiarmid et al. (1995), which will be referred to as the 1995 TROA Report in the text of
this document. For a description of the study area, please refer to Darden et al. (1998). This
study was sponsored by the U.S. Department of Interior, Bureau of Reclamation. This
publication is divided into four sections:

Section | provides an overview of concepts of economic multipliers,
Section Il provides an overview of interindustry analysis,
Section 111 provides the interindustry analysis for the TROA area, and

Section 1V provides the impact analysis for reallocations of water.
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Some Basic Concepts of Regional Economics
And Income and Employment Multipliers

Figure 1 illustrates the major flows of goods, services and dollars for any economy.
The foundations of a region’s economy are those businesses which sell some or all of their
goods and services to buyers outside of the region. Such a business is a basic industry. The
two arrows in the upper right portion of Figure 1 represent the flow of products out of and
dollars into a region. To produce these goods and services for “export” outside the region,
the basic industry purchases inputs from outside of the region (upper left portion of Figure
1), labor from local area residents or “households” (left side of Figure 1), and inputs from
service industries located within the region (right side of Figure 1). The flow of labor,
goods and services in the region is completed by households using their earnings to
purchased goods and services from the region’s service industries (bottom of Figure 1). Itis
evident from the interrelationships illustrated in Figure 1 that a change in any one segment
of a region’s economy will have reverberations throughout the entire TROA area economy.

Consider, for instance, the activities of TROA casinos and their impacts on the
secondary support businesses. TROA casino operations can be considered a basic industry
as it draws large numbers of people and money from outside the TROA area. Casino
operations may hire people from the household sector such as laborers to set up and
maintain these facilities. However, most of the benefits of casino operations are purchases
of goods and services from TROA area businesses. These purchases include businesses
such as contractors, manufacturers, hotels, bowling, restaurants, and other TROA area
businesses. As earnings increase in these businesses, they will hire additional people and
buy more inputs from other TROA area businesses. Thus the change in the economic base
works its way throughout the entire TROA area economy.

The total impact of a change in an economy consists of direct, indirect, and induced
impacts. Direct impacts are the changes in business operations of the impacted industry
such as TROA area casinos. An example of a direct impact would be increased or decreased
business purchases by TROA area casino firms from other TROA area commercial sectors.

These direct impacts yield indirect impacts in TROA area commercial sectors
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Figure 1: Overview of Community Economic System
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supplying inputs to TROA area casinos. These changes in purchasing from TROA area
commercial sectors also impacts the purchasers of TROA area commercial sectors from
other economic sectors in the TROA area’s economy. The changes in purchases among
TROA area’s economic sectors caused by direct changes of TROA area casinos are called
indirect effects.

Both the direct and indirect effects change flows of dollars to the community’s

households. TROA area households alter their consumption expenditures based on direct
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and indirect purchases from changes in TROA area casino expeditions. The effect of a
change in household consumption based upon business in the TROA area is referred to as an
induced effect.

For this analysis, the area of study is TROA area wide. A measure is needed that
yields the effects created by an increase or decrease in economic activity from changes in
operations by TROA area’s businesses due to changes in surface water allocations. In
economics, this measure is called the multiplier effect.

Interindustry Analysis

Within a regional economy, there are numerous economic sectors performing
different tasks. All sectors are dependent on each other to some degree. A change in
activities will directly or indirectly affect the response or level of production of the other
regional sectors. The amount of economic activity among economic sectors shows the
degree of interrelationships or linkages between sectors. That is, an increase in production
by the regional Livestock Production Sector would directly increase purchases of alfalfa
hay. With increased alfalfa hay purchases, farm workers will have greater incomes which
would increase their purchases from the Trade Sector. The Trade Sector would experience
increased economic activity because of its indirect relationship with the Livestock and
Alfalfa Hay Production Sectors. These interdependencies among regional economic sectors
can be estimated through interindustry analysis.

Transactions Table

An interindustry analysis is based on the transactions of the sectors in an economy,
i.e., purchases of inputs and sales of outputs. A transactions table present in Figure 2 shows
the monetary flows of goods and services through a regional economy. Transactions can be
delineated into four major classifications. One classification (Quadrant I) is the processing
section which produces goods and services. Processing sectors in Quadrant I produce and
buy products and/or services from other processing sectors to be used in their production
process. Goods and services used in the processing section are intermediate goods which
are used in the production of goods and services which are ultimately sold to final
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consumers.

Another classification (Quadrant I1) includes sales to final demand of goods and
services. The Final Demand Section includes net inventory change, exports, government
purchases, capital formation and purchases by households. The third classification
(Quadrant 111) is the Final Payment Section. The Final Payments Section includes the non-
processing supply sectors such as imports, depreciation, and households. Quadrant 1V
represents direct inputs of final demand which are not produced by industries in the

processing sector.

Output | Sector
Input ... | P n | Final Demand
I
Xij .
i
............................ )(i
Quadrant | .
. Total
(Processing Quadrant 11 Gross
n _ Section) (Final Demand | Output
Section)
Final . Quadrant 11l Quadrant IV
Payments . (Final (Final Demand-
Payments Final Payments
Section) Section)
X,
Total Gross Input

Figure 2. A Classification of Transactions
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Transactions include costs and revenues concerning an economic sector. First,
reading down the column of the transactions table, the inputs (cost) required by a specific
sector from other specific sectors to produce its output can be seen. Second, reading across
the row of the transactions table, the distribution of sales by a specific sector to other sectors
can be seen.

In Figure 7, a total of n industries are listed across the top and on the left hand side of
Quadrant I. For a given industry i, reading across the row gives the sales of that sector to all
other sectors in the regional economy. For example, the values in the cell where row i
intersects with column j (x;;) represents the sales of sector i to sector j. The sales of sector i
to j are also purchases of sector j from sector i.

Direct Requirements

The logic of interindustry analysis is to establish the structural relationships among
the processing sectors of the model. These relationships can be seen throughout the direct
requirements table. A direct requirement coefficient is computed from the processing
section (Quadrant 1) of the transaction table by dividing the value in a column cell by total

output of the column. This can be expressed as:

Xjj
a; = X
! iLj=1,2,..,n
where a;; is the purchase by sector j from sector i to produce one dollar of output by sector j,
Xij is the dollar value of transactions between sector i and sector j, and X; is the value of total
output for sector j.

The aj is a direct requirement coefficient which shows how much a given sector
purchases from another sector within the same regional economy in order to produce one
dollar’s worth of output. Direct requirement coefficients are only calculated for the
processing sectors.

The column sum of the direct requirements coefficients of a given sector show the
direct effects of changes in the volume of output of a given sector upon other sectors of the
economy. The direct effect or “first round” effects show how much a given sector has to

increase its purchases of output from other processing sectors when there is an increase in
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demand for the output of the given sector.

Final Demand Interindustry Coefficients

Due to the direct effect of additional output for a given industry, other processing
sectors must supply additional inputs. To supply these additional outputs, the directly
affected sectors must increase their output levels which mean increased purchases from their
input supply sectors. This expansion of output by sectors directly and indirectly related to
the principal sector that increased its output to meet final demand sales is referred to as a
final demand interindustry coefficient. The column sum of final demand interindustry
coefficients derives the final demand multiplier for a given economic sector. The final
demand multiplier estimates the increase in regional economic activity required for a
particular economic sector to increase sales to final demand by one dollar.

Final demand multipliers are calculated for both “open” and “closed” input-output
models. An “open” model does not contain a non-processing sector in the processing
section of the transaction table. The final demand multiplier of an “open” model derives
both direct and indirect effects of a one dollar increase in sales to final demand for a given
sector. Indirect effects are those increases in levels of output for the regional economy that
meet the output levels of the directly related industries.

A “closed” input-output model contains at least one non-processing sector in the
processing section of the transactions model. Usually the Household Sector is incorporated
into the processing section of the transactions table to produce a closed model. The final
demand multiplier from a “closed” model derives direct, indirect, and induced effects from a
one dollar increase in sales to final demand for a given sector. Induced effects are the
effects of new incomes to households upon the individual sectors of the economy from

increased sales to final demand by a given sector.

Output Interindustry Coefficients
Final demand interindustry coefficients derive the effects to the regional economy
from sales to final demand for a given sector. In order to meet these final demand sales, the

given sector must increase production by purchases from itself. This intrasectoral
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purchasing increases output response by a factor greater than one. In order to estimate
economic effects from total production rather than from deliveries outside the processing
sectors, output interindustry coefficients are required.

Output interindustry coefficients are calculated by dividing each column entry in the
final demand interindustry coefficient matrix by the given sector’s intrasectoral interindustry
coefficient. This will derive intrasectoral coefficients equal to one. The other entries in the
final demand interindustry coefficients matrix are adjusted similarly to refer to production
rather than external end product deliveries by dividing all entries in each row by the entry at
the intersection with the corresponding column or the intrasectoral coefficient.

Direct and indirect output multiplier coefficients are derived from an “open” model.
Indirect effects are the increased purchases in the regional economy created by the purchases
of the directly affected sectors from a given sector’s increase in production. Direct, indirect,
and induced output interindustry coefficients are derived from a “closed” model. Induced
effects are the increase in regional economic activity from increases in household incomes

created by production increases for a given sector.

Employment Effects

Interindustry analysis is used to determine the effects on the regional economy from
changes in a given sector’s level of output or sales to final demand. Interindustry analysis
also can be used to derive the effects on regional employment from changes in a given
sector’s sales to final demand or output level. Studies by Elrod and Laferney (1972) and
Osborn et al. (1973) have derived procedures to determine regional employment impacts
from input-output models.

To determine employment effects, it is first required that the direct labor effects for

each of the n processing sectors be derived, or:

EJ'
L= N
! j=1,2,..,n
where L is the number of employees required per dollar of output by sector j; E; is the
number of workers employed by sector j; and X; is the dollar value of production by sector j.

From the direct employment requirements vector for each processing sector in the
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region, direct and indirect labor requirements from a one dollar sale to final demand by a
given sector can be derived by premultiplying the direct labor coefficients matrix by the
“open” final demand interindustry coefficient matrix. Indirect labor effects are the number
of workers employed elsewhere in the regional economy to produce the direct and indirect
inputs used by each sector.

Premultiplying the direct labor requirements matrix by the “closed” interindustry
coefficients matrix derives the direct, indirect, and induced employment effects in the region
from a given sector’s change in sales to final demand interindustry coefficients matrix.
Direct and indirect employment effects and direct, indirect, and induced employment effects
from changes in a given sector’s level of output can be derived from the “open” or “closed”

output interindustry coefficients matrix.

Household Income Effects

The effects on regional household incomes from changes in sectoral sales to final
demand and levels of output can be derived through interindustry analysis. If households
are exogenous to the model, that is, the model is “open”, the derivation of direct and indirect
household income effects requires the determination of a direct household income vector.
The direct household income vector is the division of the Household Sector row value for
each processing sector. Direct and indirect household income effects from changes in sales
to final demand by a given sector are derived by multiplying the direct household income
requirements by the “open” final demand interindustry coefficient matrix. The indirect
income effects are those increases in regional income created by increased production
activities from those sectors indirectly related to the direct resources supply sectors.

When the Household Sector is made endogenous to the processing section or what is
referred to as a “closed” model, direct, indirect, and induced household income effects are
derived. Induced income effects are the changes in regional incomes created by the
additional purchases of regional households created by the change in a given sector’s sale to
final demand. Direct, indirect, and induced household income effects can be read directly
off the “closed” final demand interindustry coefficients matrix. The coefficients are the

values from the household row in the interindustry coefficients matrix for each given
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processing sector. Using the output interindustry coefficients matrix, the effects on
household income from changes in a given sector’s level of production can be derived.

Economic Linkages in the TROA Area

An input-output model for the TROA area was developed using the microcomputer
IMPLAN model and supplemented by primary data at the local level. Appendix A provides
information on the microMPLAN model. The input-output model developed for the TROA
area is a hybrid model. An IMPLAN model for the TROA area was first developed. The
IMPLAN model was modified through using production data for TROA area agricultural
sectors.

There are nineteen economic sectors within the economy of the TROA area region.
A sector is an aggregation of individual business enterprises, firms, establishments, or
activities which produce the same of similar products, or which purchase the same inputs to
use in production. Each economic sector is listed with a definition in Table 1. These sectors
can be classified as agriculture and non-agriculture. The agriculture sectors are barley
production, other hay production, alfalfa hay production and livestock production. The non-
agriculture sectors are agricultural services, gold mining, other mining, construction,
manufacturing, transportation and communications, utilities, trade, eating, drinking and
lodging, finance, insurance and real estate, services, health, hotels, gaming and recreation,
local government, and households. The sector definitions are based on the North American

Industry Classification System.
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Table 1. Economic Sector Definitions

Economic Sector

Definition

Hay Production

1|Swingle Bench, Hazen, Fernley Alfalfa

Accounts for Alfalfa hay production in the Fernley area and the Swingle Bench/Hazen
portion of Churchill County

2| Grain Farming

Accounts for grain farming

3|Other Agriculture

Accounts for all other agricultural production

4|0ther Hay Production

Accounts for hay production other than alfalfa hay

5| Alfalfa Hay Production

Accounts for alfalfa hay production

6/ Livestock Production

Accounts for cattle production

7 Agricultural Services

Accounts for veterinary services, and landscape and horticultural services

8/ Other Mining

Accounts for mining geothermal energy, diatomaceous earth, clay and gravel

9/Gold Mining

Accounts for mining of gold and silver ores

10 Utilities

Accounts for electric, gas and sanitary services

11 Construction

Accounts for general building, heavy construction, and special trade contractors

12 Manufacturing

Accounts for manufacturing of food products, wood products, furniture, paper
products, printing, publishing, chemical products, petroleum products, plastic
products, stone products, clay products, glass products, fabricated metal products,
industry equipm

13 Trade

Accounts for wholesale and retail trade

14 Transportation and Communications

Accounts for railroad transportation, trucking, warehousing, air transportation,
passenger transit, transportation services and communications

15 Finance, Insurance, and Real Estate

Accounts for depository institutions, non-depository institutions, security brokers,
commodity brokers, insurance carriers, insurance agents, insurance brokers, real estate,
and investment offices

16 Services Accounts for personal services, business services, repair services, motion pictures,
recreation, legal services, educational services, social services, museums, membership
organizations, engineering services, and managerial services

17 Health Accounts for medical and dental services

18 Hotels, Gaming, and Recreation

Accounts for casinos

19 Eating, Drinking, and Lodging

Accounts for non-casino restaurant, bars, hotels and motels

20 Households

Accounts for consumers

21 Local Government

Accounts for local government activities of public administration, police and fire
protection, public works, school district, finance, taxation, human resource programs,
environmental quality programs, housing programs, and economic programs

Control Total Data

Control total data was collected for output, employment, income, population,

housing, agriculture water use, commercial water use, and residential water use. Control

totals for the TROA area are shown in Table 7.

Output

Output, which includes total value of sales and additions to inventories, is the total

gross output for each economic sector. Output is also referred to as the total value of

intermediate plus final goods produced in the economy. Output totals are based on
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2002 county level IMPLAN data. The IMPLAN output totals for each county that is
represented in the TROA area were adjusted based on the proportion of the county
population that is in the TROA area. The new county output totals were then combined to
get the total for the entire TROA area for each sector.
Employment

Employment is the number of full-time and part-time employees. Employment is
measured by the number of jobs by place of work by economic sector. Data used in the
estimation of employment by sector was provided by IMPLAN and the Bureau of Economic
Analysis Regional Economic Accounts. Employment numbers for each sector were taken
from 2002 county level IMPLAN data. The county employment totals were adjusted by the
proportion of the county population living in the TROA area to obtain employment totals for
the TROA area. The local government employment total was obtained by using the
IMPLAN employment total for state and local government, adjusting for the TROA area,
and then further adjusting it for local government by using the proportion of local to state
employees as found in the 2002 Bureau of Economic Analysis Regional Economic Accounts
data.
Income

Income is personal income in the form of wages, salaries, other labor income,
proprietors income, dividends, interest, rent, and government transfer payments. Income is
measured by earnings by place of work by economic sector. Data to estimate the income by
economic sector was provided by IMPLAN. The income by economic sector for the TROA
region is the households output for the economic sectors for the region, as can be seen in
Table 7.
Population

Population is all persons living in the TROA region. Population was calculated
using county demographic and income data provided by ESRI’s Business Analyst Online.
This data was used to determine total population for the TROA region and also calculate the
proportion of people living in the TROA area compared to the total population of the
counties. This is the proportion used for adjusting the IMPLAN output and employment

totals discussed above. The population by economic sector was calculated using
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information about the employment sector totals. First, the ratio of employment by sector to
total employment in the TROA area was calculated. This employment ratio was applied to
the population totals to get the population by economic sector for the TROA region.
Housing

Housing is occupied housing units with households. Housing units are either single-
units, multi-units of less than ten units per structure, or multi-units of ten or more units per
structure. Data to estimate total housing for the TROA area was obtained from Housing
Profiles in ESRI’s Business Analyst Online. Housing units by economic sector was
calculated by applying the employment ratio to the housing total to get the total occupied
housing by economic sector for the TROA area.

Residential Water Use

Residential water use is the use of water for household purposes, and the irrigation of
lawns, gardens, and shrubbery surrounding a residence. Data for the year 2002 was
collected.

An estimate of total residential water use by the TROA area population included in
the economic model was made by assuming that all TROA households use the same amount
of water per household that was projected to be used by 2002 Truckee Meadows Water
Authority (TMWA) residential customers. Using TMWA projected 2002 population of retail
customers of 260,113; TMWA retail area persons per household of 2.36; and projected 2002
retail residential customers water demand of 57,689 acrefeet; an average per household
water use of 0.524 acrefeet per year was calculated (Truckee Meadows Water Authority
2003). This rate of use was then applied to all TROA area households included in the model.
Using this method, total residential water use was estimated to be 95,380 acre-feet.

Table 2. Estimation of Residential Water Use for TROA Model Households

TMWA 2002 Projected TROA Estimated 2002

Residential Retail
Total Households 110,171 182,152
Residential Water Use (acre-feet) 57,689 95,380
Per Household Water Use (acrefeet) 0.524 0.524

Note: 7.1 percent water system loss has been added to the TMWA residential demand estimate.
Source: TMWA 2020 Projected Residential Retail data (Truckee Meadows Water Authority 2003), TROA
estimated households use Census 2000, ESRI projections and UCED calculations.
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Residential water use by economic sector was found starting with the number of
employees per sector. Number of employees by sector was multiplied by the ratio of
employment to population of 1.62 to find the population associated with each sector.
Population by sector was then multiplied by the ratio of population to households of 0.39 to
estimate the number of households associated with an economic sector. The number of
households in a sector was multiplied by 0.524 acre-feet to find residential water use
associated with each sector.

Commercial Water Use

Commercial water use is the use of water by business establishments. It can include
water used for irrigation of the grounds around the business as well as indoor and process
uses.

A control total for commercial water use was found using a method similar to the
method described for estimating residential use. A total water use per residence, including
projected 2002 commercial, irrigation and residential demands, was calculated to be 0.745
acre-feet for the TMWA retail area. The assumption was made that no irrigation accounts
are used for agriculture. Multiplying by total households in the TROA area, a total
commercial plus residential demand was estimated to be about 135,671 acre-feet. To find an
estimate of total commercial demand, the residential demand of 95,380 acre-feet was
subtracted from total demand estimate of 135,671. Estimated total commercial demand was
about 40,290 acre-feet or an average of 0.221 acre-feet per household per year. This would
imply that about 30 percent of total municipal and industrial water use if for commercial and
other non-residential demands.

Appendix B discusses alternative data concerning total commercial and residential
water use for the TROA area. An alternative estimate using gallon per capita per day
estimates from the Nevada and California Departments of Water Resources was 2.3 percent
higher than the estimate above. Because this estimate provided no way of discerning the
portion of the total going to commercial uses, the first estimate was used. A new estimate of

annual per household water use can easily be inserted into the Excel model.
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Table 3. Estimation of Residential Water Use for TROA Model Households

TMWA 2002 | TROA Estimated Total TMWA 2002 TROA

Projected Water Use Projected Retail Estimated

Total Retail Area Commercial 2002

Area Water and Irrigation Water | Commercial

Use Use Water Use

Total Households 110,171 182,152 110,171 182,152

fe‘zi')de”“a' Water Use (acre- 82,057 135,671 24,369 40,290

Per Household Water Use 0.745 0.745 0.221 0.221
(acre-feet)

Note: 7.1 percent water system loss has been added to the TMWA residential demand estimate.
Source: TMWA 2020 Projected Residential Retail data (Truckee Meadows Water Authority 2003), TROA
estimated households use Census 2000, ESRI projections and UCED calculations.

An average water use per employee day was calculated using data from a previous
study (Moeltner 2002) carried out for TMWA. The Moeltner study used actual water use
data from the TMWA retail area. The data was collected over the time period 1993 to 2000.
An average water use per firm by two-digit SIC code was found in the study. Using county
business pattern data for Washoe County on the number of establishments and approximate
employment in each sector, an estimate of employee water use per gallon per day was
found. To estimate per employee per day water use for the aggregated IMPLAN sectors in
the TROA economic model, the Moeltner averages were assumed to apply to all Washoe
County firms in the roughly corresponding NAICS sector. The implied NAICS sector water
use was then aggregated to approximate the sectors used in the TROA economic model.
Estimated Washoe County employees by sector were found using 2002 County Business
Pattern data with the same aggregation. The implied water use by sector was then divided by
estimated employees by sector and employee working days per year (250) to find a gallon
per employee per day estimate. For government sectors, data from the Nevada Department
of Employment, Training and Rehabilitation 2002 Quarterly Census of Employment and
Wages on number of establishments and employees was used. No data from the Moeltner
study addressed the agricultural services sector. Water use for agricultural services was
assumed to be the average water use per employee day for the entire commercial sector
using TMWA retail area data (224 gallons per employee day). Table 4 displays estimated
firms, employees and water use by sector for Washoe County using the process described

here.
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Table 5 displays how Washoe County estimates were modified for water use per day
per employee estimates for the entire TROA area. Water use per employee per day was
multiplied by estimated TROA employment and days to find estimated total water use by
sector in the entire TROA region. The total use found in this manner was 1.5 percent larger
than the total commercial sector use found above. Thus water use per gallon per employee
was raked so as to give the slightly lower total commercial water use estimated above of
40,290 acre-feet.

The per gallon per employee per day sector estimates should be interpreted with
some caution. The underlying data used in the Moeltner study had high variance and in some
cases only a few good observations in a given SIC code were available. Furthermore, the
changeover to North American Industry Classification System from the earlier Standard
Industrial Classification System means that industry sector definitions cannot be exactly

matched. New per gallon per day estimates may easily be inserted into the Excel model.




Table 4. Estimation of Washoe County Commercial Water Use by Sector for Washoe County
Washoe County 2002

Estimated Total Average Gallons

SIC Codes with Number of Estimated water use per  per Employee
TROA Model Sector Study Data Description Firms Employees year (gallons) per Day
Agricultural Services 8 60 NA 224*
Other Mining** 10 and 14 Metal plus nonmetal mining 37 262 18,107,800 276
Gold Mining** 10and 14 Metal plus nonmetal mining - 276
Utilities 49 Utilities 22 1,750 37,554,000 86
Construction 15, 16, 17 Construction 1,147 15,086 435,797,000 116
Manufacturing 20to0 39 Manufacturing 451 12,250 476,473,000 175
Trade 50-57,59 Wholesale and retail 2,076 32,873 894,364,000 109
Transportation and
Communications 40-48 Transportation and communications 350 3,896 240,251,000 247
Finance, Insurance,
and Real Estate 60-67 Finance, Insurance, and Real Estate 1,601 10,431 755,749,000 290
Services 72-78,81-83,86-89 Services 3,578 33,199  1,818,455,000 219
Health 80 Health services 862 16,365  1,760,204,000 430
Hotels, Gaming, and Hotels and other lodging, amusement
Recreation 70,79,84 and recreation, museums, etc. 258 29,831 911,732,000 122
Eating, Drinking, and
Lodging 58 Only eating and drinking 683 10,006 479,466,000 192
Local Government** 91-96 State and Local and Federal 63 9,053 105,426,000 47
Federal Government** 97 Federal 47
Totals Total 11,136 175,061  7,933,578,800

Sources: Census Bureau 2002 County Business Pattern Data, Nevada DETR QCEW 2002, TMWA 2002-2025 Water Resource Plan, Moeltner 2002

*No data was available for Agricultural Services establishments. An overall average from TMWA data is used.

** Data from Moeltner study was for combined “mining” sector, so same average is applied to both sectors. Similarly, data for government entities did not
split out federal and local govt.
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Table 5. Estimation of TROA Model Area Commercial Water Use by Sector
Washoe County

TROA Model Sector

Agricultural Services
Other Mining

Gold Mining
Utilities
Construction
Manufacturing
Trade

Transportation and
Communications

Finance, Insurance, and
Real Estate

Services
Health

Hotels, Gaming, and
Recreation

Eating, Drinking, and
Lodging

Local Government
Federal Government
Totals

Total in Acrefeet

Estimate of

Average Gallons
per Employee per

Day

224
276

276

86
116
175
109

247

290

219
430

122

192

47
47

TROA Model
Employment

Annual TROA
Water Use by Sector
(gallons)

1,073 60,049,663
382 26,387,407
171 11,803,353

1,068 22,930,471

25,788 744,946,478
16,961 742,596,342
44,845 1,220,082,087
17,499 1,079,096,038
29,907 2,166,793,816
62,408 3,418,430,396
18,412 1,980,385,773
25,390 776,028,246
15,256 731,041,767
25,148 292,854,400
4,646 54,110,304
288,954 13,327,536,540
40,901

TROA Raked
Water Use
(gallons)

TROA Raked
Gallons Per
Employee per

59,153,034
25,993,404

11,627,112
22,588,085
733,823,329
731,508,285
1,201,864,465

1,062,983,545

2,134,440,393

3,367,388,195
1,950,815,696

764,441,001

720,126,236

288,481,653
53,302,357
13,128,536,790
40,290

Day
221
272

272

85
114
173
107

243

285

216
424

120

189

46
46
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Agricultural Water Use

Agricultural water use includes water used for growing crops and raising livestock.
This may include water applied to pasture for livestock as well. The agricultural areas
included in this model are the acreages watered by diversions from the Little Truckee and its
tributaries in Sierra Valley in Sierra County, California and the Nevada acreage in the
Truckee Meadows area and beyond that is irrigated with Truckee River water diversions or
diversions from tributary creeks and the Newlands Project. It is assumed that no agricultural
activity takes place in the Tahoe Basin region included in the model.

Complete data on 2002 irrigated acreage at the sub-county level was not readily
available. For total irrigated acreage in the Truckee Meadows and Sierra Valley region, the
data that was available indicated 2002 acreage to be similar to the acreage assumed in the
previous TROA document, or 19,551 irrigated agricultural acres. Total Newlands Project
irrigated acreage was estimated to be 55,186 acres in 2002 (Leseuer, 2005). The total
agricultural acreage for the entire TROA model area is thus estimated to be 74,737 acres.
Water use per acre is assumed to average 3.76 acre-feet per acre for all crops except Swingle
Bench/Hazen/Fernley alfalfa, which is assumed to use 4.5 acre-feet per acre. It is assumed
there are no system losses or returns in water delivery. Using the 1995 TROA document
crop data and 2002 Census of Agriculture crop data in conjunction with Bureaus of
Reclamation estimates of Truckee-Carson Irrigation District current water rights data,
estimated control totals for acreage for each crop in the TROA economic model are given in
Table 6. Thus a total of 283,665 acre-feet of water are assumed to be used for agricultural
irrigation. An additional 785 acre-feet of water is assumed to be used for livestock, making
total agricultural water use 284,450 acre-feet. Appendix C elaborates on the agricultural
water use data that was available.

The economic model requires control totals for agricultural water use by crop. Each
crop is assumed to use 3.76 acre-feet per acre annually except for the Swingle Bench/Hazen/
Fernley alfalfa. The 1995 TROA report data on crop acreage was used for acreage by crop in
Washoe County and Sierra County. The 1995 TROA report assumed that 14,551 acres was
irrigated pasture land, 800 acres was alfalfa hay, 4,000 acres was other hay and 200 acres

was barley. Five percent of Lyon County 2002 Census of Agriculture and 100 percent of
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Churchill County values for irrigated acreage by crop were added to the Washoe and Sierra
County totals from the 1995 TROA report to derive control totals for each crop (see Table
6). Pasture land is assigned to the livestock sector. An additional 785 acre-feet is added to
account for watering of livestock in the final control total. If improved data on total output
and total water use is available for a given crop sector, the Excel model can be changed to
reflect the improved data by inserting the total crop output in dollars into the “Basin Area
Output” in Column E on the “input table” worksheet page and the total crop water use into

the “Current Use” column in Column B of the “M&I impacts” worksheet page.

Table 6. TROA Economic Model Crop Acreage and Agricultural Water Use

Crop Total Acreage Total Water-Use Total Va_Iue of
(acres) (acre-feet) Production ($)
i;]ﬁ’;rl'fga'igyemh' Hazen, Fernley 3,587 16,139 1,607,485
Grain 1,084 4,075 295,838
Other Agriculture 5,217 19,617 9,924,184
Other Hay 4,728 17,778 904,281
Alfalfa Hay 33,151 124,649 14,858,372
Pasture 26,970 101,407 NA
Total 74,737 283,665
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Sector

Swingle Bench, Hazen, Fernley Alfalfa

Hay Production

Grain Farming

Other Agriculture

Other Hay Production

Alfalfa Hay Production
Livestock Production
Agricultural Services

Other Mining

Gold Mining

Utilities

Construction

Manufacturing

Trade

Transportation and Communications
Finance, Insurance, and Real Estate
Services

Health

Hotels, Gaming, and Recreation
Eating, Drinking, and Lodging
Households

Totals

Local Government
Federal Government

Totals

able 7. Control Totals by Economic Sector for Region

Output

$

4,685,000
398,957
22,386,817
5,731,857
41,867,348
58,149,990
48,515,966
76,463,345
73,764,047
540,613,468
3,137,387,312
3,522,911,342
3,774,694,666
2,057,006,433
4,388,675,389
4,282,039,354
1,785,288,064
1,958,703,997
614,298,809
13,764,221,171
40,157,803,331

1,149,880,063
928,435,900

42,236,119,294

Employment

jobs

35

8

173

41

301
787
1,073
382
171
1,068
25,788
16,961
44,845
17,499
29,907
62,408
18,412
25,390
15,256

260,506

25,148
4,646

290,300

Income

583,302
31,638
5,132,781
741,728
5,349,595
4,131,670
21,320,761
25,924,505
32,426,260
95,873,979
1,169,732,505
860,914,085
1,369,084,054
705,515,432
985,499,904
1,931,905,420
922,404,801
623,125,142
218,549,428
489,300,000
9,467,546,990

523,819,059
0

9,991,366,049

Population

all persons

57

13

280

66

487
1,274
1,736
618
276
1,729
41,730
27,447
72,569
28,317
48,395
100,990
29,795
41,087
24,688
0
421,556

40,695
7,518

469,769

Housing

dwellings

22

5

109

26

189
494
673
240
107
670
16,181
10,643
28,139
10,980
18,765
39,159
11,553
15,932
9,573
0
163,457

15,779
2,915

182,152

Agricultural
Water Use

acre-feet

16,139
4,075
19,617
17,778
124,649
102,192

O O O O O O OO OO oo o o

284,450

284,450

Commercial
Water Use

acre-feet

O O O O O o

182

80

36

69
2,252
2,245
3,688
3,262
6,550
10,334
5,987
2,346
2,210
0
39,241

885
164

40,290

Residential
Water Use

acre-feet

11

3

57

13

99

259
352
125

56

351
8,473
5,573
14,734
5,749
9,826
20,505
6,049
8,342
5,013

85,591

8,263
1,526

95,380
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Transactions Matrix
The transactions matrix for the TROA area is based on 2002 data and shown in Table

8. A transactions table shows the dollar flow of goods and services throughout the county
economy. Total sectoral output of the processing sectors in the TROA area indicate the
relative importance of the various sectors in terms of volume of dollar activity. Total output
for the processing sectors ranges from $399 thousand for the Grain Farming Sector to $13.7
billion for the Households Sector.

Row values of a given economic sector show the distribution of sales by that sector.
For example, the Trade Sector sold roughly $2.3 million of output to the Livestock
Production Sector. Intraindustry (intrasectoral) transactions occur when firms sell to other
firms in the same sector. The Livestock Sector sold $5.0 million of output to other ranchers
in the Livestock Production Sector. As for the Trade Sector this sector had sales to the
Households Sector of $1.50 billion.

Purchases of specific inputs by a given processing sector can be analyzed by moving
down the column entries of a given sector in Table 8. For example, the Livestock
Production Sector purchases $1.18 million of inputs from the Utilities Sector and $250

thousand of services from the Construction Sector.




Table 8. Transactions Matrix

1 2 3 4 5
. Grain Farming  Other Agriculture Other Ha Alfalfa Ha
Swingle Bench, ’ ’ Productio)r: Productior¥
Hazen, Fernley
Alfalfa Hay
Production
$ $ $ $ $

1 Swingle Bench, Hazen, Fernley Alfalfa Hay Production 135 68 2,520 994 16,006
2  Grain Farming 8 72 232 5 76
3 Other Agriculture 117 72 140,574 87 1,270
4  Other Hay Production 200 111 4,358 958 15,326
5 Alfalfa Hay Production 471 272 2,787 8,411 136,272
6 Livestock Production 469 257 14,426 294 4,194
7 Agricultural Services 54,053 29,665 1,450,611 33,929 482,938
8 Other Mining 274 42 576 53 2,538
9 Gold Mining 0 0 0 0 1
10 Utilities 292,844 6,397 150,050 9,046 2,326,444
11 Construction 1,028 1,435 90,751 2,339 37,925
12 Manufacturing 193,302 25,699 391,174 32,378 1,726,944
13 Trade 298,588 14,762 357,907 17,519 2,667,744
14 Transportation and Communications 22,022 5,909 156,101 8,487 196,760
15 Finance, Insurance, and Real Estate 242,152 37,741 474,502 49,063 2,163,522
16 Services 343,710 6,637 242,527 9,414 2,957,430
17 Health 0 0 0 0 0
18 Hotels, Gaming, and Recreation 1,310 283 10,010 385 13,768
19 Eating, Drinking, and Lodging 22 51 1,461 72 1,282
20 Households 583,302 31,638 5,132,781 741,728 5,349,595
21 Local Government 2,068 311 14,493 367 18,492
22 Other Final Payments 1,832,695 131,267 9,389,916 2,249,734 16,235,694
23 Imports 816,230 106,269 4,359,073 2,566,594 7,513,122

Column Total 4,685,000 398,957 22,386,829 5,731,859 41,867,341
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Table 8. Transactions Matrix Continued

6 7 8 9 10 11 12 13
Livestock Agricultural Other Mining Gold Mining Utilities Construction Manufacturing Trade
Production Services
$ $ $ $ $ $ $ $

1 374,669 4 0 0 24 207,149 67,958 65
2 12,282 0 0 0 0 3 33,948 6
3 9,663 64,501 339 11 81 45,539 1,780,861 4,407
4 491,843 5 0 0 31 270,997 89,023 78
5 4,742,034 3 0 0 279 2,647,295 864,274 53
6 5,003,388 705,813 8 11 31 1,320 43,707,562 578
7 2,306,362 0 0 0 0 0 171,616 0
8 7,686 4,211 38,562 9,011 376,655 550,933 1,167,070 49,099
9 1 0 29,538 4,546,481 1,594 412 2,287,236 0
10 1,184,630 238,636 867,918 1,394,275 437,477 12,422,607 41,413,587 27,663,563
11 249,867 260,035 8,289 9241 7,083,382 4,674,188 9,229,213 11,798,445
12 5,334,534 3,006,089 1,846,610 2,730,043 5,219,876 324,611,923 432,008,658 36,782,534
13 2,296,149 1,799,793 729,998 944,140 2,096,611 298,377,056 176,127,086 52,336,542
14 1,515,928 1,713,991 934,279 789,507 22,169,631 76,806,505 102,402,805 83,074,845
15 3,411,643 2,041,087 4,680,907 1,068,634 4,791,661 85,916,162 71,527,807 120,998,108
16 1,429,396 3,611,624 3,944,919 2,542,187 11,810,766 215,329,899 223,420,855 291,427,274
17 0 264,171 0 0 0 0 0 0
18 37,570 232,843 41,885 28,668 145,376 2,258,653 4,445,439 4,405,617
19 15,338 209,883 23,437 134,902 1,534,896 2,469,943 7,234,634 7,201,379
20 4,131,670 21,320,761 25,924,505 32,426,260 95,873,979 1,169,732,505 860,914,085 1,369,084,054
21 37,347 35,066 26,276 14,947 95,172 1,409,443 1,530,395 1,914,913
22 3,809,170 2,562,377 20,693,976 18,069,295 279,094,424 150,152,628 429,780,245 1,447,725,248
23 21,748,843 10,445,095 16,671,920 9,064,735 109,881,553 789,501,839 1,112,706,642 320,228,190
58,150,014 48,515,987 76,463,368 73,764,050 540,613,500 3,137,387,000 3,522,911,000 3,774,695,000
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Table 8. Transactions Matrix Continued

14 15 16 17 18 19 20 21
Transportation Finance, Services Health Hotels, Gaming, Eating, Drinking, Households  Local Government
and Insurance, and and Recreation and Lodging
Communications Real Estate
$ $ $ $ $ $ $ $

1 206 10,903 3,523 1,230 14,360 15 181,416 714
2 18 317 56 141 1 6,603 9,451 0
3 862 6,813 279,521 27,604 47,412 380,998 3,685,861 25,764
4 341 15,680 4,681 2,109 18,784 19 79,519 808
5 219 97,174 40,649 1,350 183,396 13 255,268 8,476
6 3,885 18,501 123,896 69,095 399,273 1,045,280 5,237,490 50,879
7 102,608 1,963,394 121,653 688,216 0 0 17,705,996 14,648
8 97,475 32,015 202,723 87,730 28,804 69,358 1,150,066 19,916
9 40 6 58,838 0 0 1 0 0
10 9,207,989 56,514,838 39,756,207 14,000,076 25,839,185 13,958,790 206,728,501 6,148,549
11 8,490,422 45,568,304 44,774,656 8,988,697 19,086,953 5,624,735 0 46,166,682
12 63,738,489 24,161,240 113,830,108 63,186,746 21,328,361 49,335,749 822,682,031 13,931,574
13 37,438,521 23,871,242 63,965,760 26,830,070 12,655,298 32,859,601 1,495,242,547 4,139,414
14 228,757,411 99,080,824 137,206,654 44,263,479 32,240,744 16,160,147 495,656,815 10,068,638
15 75,103,914 706,332,460 190,663,546 108,735,495 65,490,365 40,386,118 876,839,838 6,533,932
16 173,918,575 369,872,553 413,289,173 143,038,175 138,198,637 36,992,632 1,118,877,436 20,333,300
17 210,516 3,722 390,370 16,709,367 41,061 0 1,655,979,148 356,611
18 1,981,379 15,040,020 10,189,612 2,563,977 1,034,589 1,096,232 171,325,930 1,237,795
19 9,923,373 20,079,419 15,229,658 17,425,303 2,687,945 3,996,038 493,162,688 1,136,952
20 705,515,432 985,499,904 1,931,905,420 922,404,801 623,125,142 218,549,428 489,300,000 523,819,059
21 1,241,927 2,964,603 2,811,399 1,626,209 876,197 281,030 60,957,713 501,137,026
22 361,503,092 1,271,361,785 702,082,849 134,964,745 856,849,986 49,873,311 2,412,008,450 79,731
23 379,769,308 766,179,281 615,108,050 279,673,385 158,557,506 143,682,704 3,437,155,010 14,669,595
2,057,006,000 4,388,675,000 4,282,039,000 1,785,288,000 1,958,704,000 614,298,800 13,764,221,174 1,149,880,063
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Table 8. Transactions Matrix Continued

22 23
Other Final Exports Row Total
Payments
$ $ $
1 53,993 3,749,047 4,685,000
2 1,492 334,245 398,957
3 29,437 15,855,035 22,386,829
4 72,467 4,664,520 5,731,858
5 622,014 32,256,632 41,867,341
6 254,078 1,509,286 58,150,014
7 3,365,531 20,024,768 48,515,987
8 429,639 72,138,930 76,463,367
9 1,095,487 65,744,415 73,764,050
10 10,962,193 69,089,700 540,613,500
11| 2,499,435,016 425,813,696 3,137,387,000
12 201,839,260 1,334,967,678 3,522,911,000
13 68,128,869 1,471,499,786 3,774,695,000
14 51,397,732 652,376,784 2,057,006,000
15 135,612,568 1,885,573,776 4,388,675,000
16 212,701,846 897,740,034 4,282,039,000
17 12,778,323 98,554,710 1,785,288,000
18 1,476,580 1,741,136,078 1,958,704,000
19 3,612,401 28,217,722 614,298,800
20| 3,672,023,796 100,831,329 13,764,221,174
21 539,645,319 33,239,349 1,149,880,064
22| 1,077,448,414 138,118,832 9,386,017,863
23 358,720,620 3,837,564 8,562,963,128

8,851,707,076

9,097,273,915

59,256,662,934
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Table 9. Direct Requirements Matrix

1 2 3 4
Swingle Bench, Grain Farming  Other Agriculture F())thder I—!ay
Hazen, Fernley roduction
Alfalfa Hay
Production

1 Swingle Bench, Hazen, Fernley Alfalfa Hay Production 0.00003 0.00017 0.00011 0.00017
2 Grain Farming 0.00000 0.00018 0.00001 0.00000
3 Other Agriculture 0.00003 0.00018 0.00628 0.00002
4 Other Hay Production 0.00004 0.00028 0.00019 0.00017
5 Alfalfa Hay Production 0.00010 0.00068 0.00012 0.00147
6 Livestock Production 0.00010 0.00065 0.00064 0.00005
7 Agricultural Services 0.01154 0.07436 0.06480 0.00592
8 Other Mining 0.00006 0.00011 0.00003 0.00001
9 Gold Mining 0.00000 0.00000 0.00000 0.00000
10 Utilities 0.06251 0.01603 0.00670 0.00158
11 Construction 0.00022 0.00360 0.00405 0.00041
12 Manufacturing 0.04126 0.06441 0.01747 0.00565
13 Trade 0.06373 0.03700 0.01599 0.00306
14 Transportation and Communications 0.00470 0.01481 0.00697 0.00148
15 Finance, Insurance, and Real Estate 0.05169 0.09460 0.02120 0.00856
16 Services 0.07336 0.01664 0.01083 0.00164
17 Health 0.00000 0.00000 0.00000 0.00000
18 Hotels, Gaming, and Recreation 0.00028 0.00071 0.00045 0.00007
19 Eating, Drinking, and Lodging 0.00000 0.00013 0.00007 0.00001
20 Households 0.12450 0.07930 0.22928 0.12940
21 Local Government 0.00044 0.00078 0.00065 0.00006
22 Other Final Payments 0.39118 0.32903 0.41944 0.39250
23 Imports 0.17422 0.26637 0.19472 0.44778

Column Total 1.00000 1.00000 1.00000 1.00000
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Table 9. Direct Requirements Matrix Continued

5 6 7 8 9 10 11 12
Alfalfa Hay Livestock Agricultural Other Mining Gold Mining Utilities Construction Manufacturing
Production Production Services

1 0.00038 0.00644 0.00000 0.00000 0.00000 0.00000 0.00007 0.00002
2 0.00000 0.00021 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001
3 0.00003 0.00017 0.00133 0.00000 0.00000 0.00000 0.00001 0.00051
4 0.00037 0.00846 0.00000 0.00000 0.00000 0.00000 0.00009 0.00003
5 0.00325 0.08155 0.00000 0.00000 0.00000 0.00000 0.00084 0.00025
6 0.00010 0.08604 0.01455 0.00000 0.00000 0.00000 0.00000 0.01241
7 0.01153 0.03966 0.00000 0.00000 0.00000 0.00000 0.00000 0.00005
8 0.00006 0.00013 0.00009 0.00050 0.00012 0.00070 0.00018 0.00033
9 0.00000 0.00000 0.00000 0.00039 0.06164 0.00000 0.00000 0.00065
10 0.05557 0.02037 0.00492 0.01135 0.01890 0.00081 0.00396 0.01176
11 0.00091 0.00430 0.00536 0.00011 0.00001 0.01310 0.00149 0.00262
12 0.04125 0.09174 0.06196 0.02415 0.03701 0.00966 0.10347 0.12263
13 0.06372 0.03949 0.03710 0.00955 0.01280 0.00388 0.09510 0.04999
14 0.00470 0.02607 0.03533 0.01222 0.01070 0.04101 0.02448 0.02907
15 0.05168 0.05867 0.04207 0.06122 0.01449 0.00886 0.02738 0.02030
16 0.07064 0.02458 0.07444 0.05159 0.03446 0.02185 0.06863 0.06342
17 0.00000 0.00000 0.00545 0.00000 0.00000 0.00000 0.00000 0.00000
18 0.00033 0.00065 0.00480 0.00055 0.00039 0.00027 0.00072 0.00126
19 0.00003 0.00026 0.00433 0.00031 0.00183 0.00284 0.00079 0.00205
20 0.12777 0.07105 0.43946 0.33904 0.43959 0.17734 0.37284 0.24438
21 0.00044 0.00064 0.00072 0.00034 0.00020 0.00018 0.00045 0.00043
22 0.38779 0.06551 0.05282 0.27064 0.24496 0.51626 0.04786 0.12200
23 0.17945 0.37401 0.21529 0.21804 0.12289 0.20325 0.25164 0.31585

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
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Table 9. Direct Requirements Matrix Continued

13 14 15 16 17 18 19 20
Trade Transportation Finance, Services Health Hotels, Gaming, Eating, Drinking, Households
and Insurance, and and Recreation and Lodging
Communications Real Estate

1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00000 0.00001
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00000
3 0.00000 0.00000 0.00000 0.00007 0.00002 0.00002 0.00062 0.00027
4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00000 0.00001
5 0.00000 0.00000 0.00002 0.00001 0.00000 0.00009 0.00000 0.00002
6 0.00000 0.00000 0.00000 0.00003 0.00004 0.00020 0.00170 0.00038
7 0.00000 0.00005 0.00045 0.00003 0.00039 0.00000 0.00000 0.00129
8 0.00001 0.00005 0.00001 0.00005 0.00005 0.00001 0.00011 0.00008
9 0.00000 0.00000 0.00000 0.00001 0.00000 0.00000 0.00000 0.00000
10 0.00733 0.00448 0.01288 0.00928 0.00784 0.01319 0.02272 0.01502
11 0.00313 0.00413 0.01038 0.01046 0.00503 0.00974 0.00916 0.00000
12 0.00974 0.03099 0.00551 0.02658 0.03539 0.01089 0.08031 0.05977
13 0.01387 0.01820 0.00544 0.01494 0.01503 0.00646 0.05349 0.10863
14 0.02201 0.11121 0.02258 0.03204 0.02479 0.01646 0.02631 0.03601
15 0.03206 0.03651 0.16094 0.04453 0.06091 0.03344 0.06574 0.06370
16 0.07721 0.08455 0.08428 0.09652 0.08012 0.07056 0.06022 0.08129
17 0.00000 0.00010 0.00000 0.00009 0.00936 0.00002 0.00000 0.12031
18 0.00117 0.00096 0.00343 0.00238 0.00144 0.00053 0.00178 0.01245
19 0.00191 0.00482 0.00458 0.00356 0.00976 0.00137 0.00651 0.03583
20 0.36270 0.34298 0.22456 0.45116 0.51667 0.31813 0.35577 0.03555
21 0.00051 0.00060 0.00068 0.00066 0.00091 0.00045 0.00046 0.00443
22 0.38353 0.17574 0.28969 0.16396 0.07560 0.43746 0.08119 0.17524
23 0.08484 0.18462 0.17458 0.14365 0.15665 0.08095 0.23390 0.24972

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
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Direct Requirements

The dollar values of all inputs used by a sector to produce one dollar of output are
called direct requirements. Direct requirements by a sector have been referred to as a
“production recipe” to produce a dollar of output. That is, the direct requirements by a
sector to produce one dollar of output are the required purchases of inputs from each selling
sector.

Direct requirements shown in Table 9 are calculated by dividing each purchase
transaction for a given sector by its total output. Direct requirements provide estimates of
the dollar value of inputs that are required to produce one dollar of output by the producing
sector. For example, to produce one dollar of output, the Livestock Production Sector
makes purchases of $.004 from the Construction Sector, $.039 from the Trade Sector and
$.040 from the Agricultural Services Sector.

Final Demand Requirements

Final demand requirements measure the change in total economic activity from a
change in final demand. Final demand includes capital formation, inventory accumulation,
federal government purchases, and exports. The final demand requirements are calculated
by an identity matrix and a Leontief matrix. The identity matrix has ones placed along the
main diagonal and zeros in other locations. The Leontief matrix, as seen in Table 10, is
derived by subtracting the direct requirements matrix from the identity matrix.

Table 11 shows the final demand requirements, which are derived by taking the
inverse of the Leontief matrix. Final demand requirements show the dollar amount of
change in economic activity of the row sector from a one dollar change in final demand of
the column sector. The column totals are the final demand total requirements that show the
total dollar amount of change in economic activity of all row sectors combined from a one
dollar change in final demand of the column sector. The final demand total requirements are
the same as the final demand multipliers. The interdependencies or linkages between and
among economic sectors in the TROA area are derived and provided in Table 10.




Table 10. Leontief Matrix

1 2 3 4 5
Swingle Bench, Grain Farming Other Agriculture Other H_ay Alfalfa Hay
Hazen, Fernley Production Production
Alfalfa Hay
Production

1 Swingle Bench, Hazen, Fernley Alfalfa Hay Production 0.99997 -0.00017 -0.00011 -0.00017 -0.00038
2 Grain Farming 0.00000 0.99982 -0.00001 0.00000 0.00000
3 Other Agriculture -0.00003 -0.00018 0.99372 -0.00002 -0.00003
4 Other Hay Production -0.00004 -0.00028 -0.00019 0.99983 -0.00037
5 Alfalfa Hay Production -0.00010 -0.00068 -0.00012 -0.00147 0.99675
6 Livestock Production -0.00010 -0.00065 -0.00064 -0.00005 -0.00010
7 Agricultural Services -0.01154 -0.07436 -0.06480 -0.00592 -0.01153
8 Other Mining -0.00006 -0.00011 -0.00003 -0.00001 -0.00006
9 Gold Mining 0.00000 0.00000 0.00000 0.00000 0.00000
10 Utilities -0.06251 -0.01603 -0.00670 -0.00158 -0.05557
11 Construction -0.00022 -0.00360 -0.00405 -0.00041 -0.00091
12 Manufacturing -0.04126 -0.06441 -0.01747 -0.00565 -0.04125
13 Trade -0.06373 -0.03700 -0.01599 -0.00306 -0.06372
14 Transportation and Communications -0.00470 -0.01481 -0.00697 -0.00148 -0.00470
15 Finance, Insurance, and Real Estate -0.05169 -0.09460 -0.02120 -0.00856 -0.05168
16 Services -0.07336 -0.01664 -0.01083 -0.00164 -0.07064
17 Health 0.00000 0.00000 0.00000 0.00000 0.00000
18 Hotels, Gaming, and Recreation -0.00028 -0.00071 -0.00045 -0.00007 -0.00033
19 Eating, Drinking, and Lodging 0.00000 -0.00013 -0.00007 -0.00001 -0.00003
20 Households -0.12450 -0.07930 -0.22928 -0.12940 -0.12777

Column Total 0.56585 0.59617 0.61480 0.84034 0.56768
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Table 10. Leontief Matrix Continued

6 7 8 9 10 11 12 13
Livestock Agricultural Other Mining Gold Mining Utilities Construction Manufacturing Trade
Production Services

1 -0.00644 0.00000 0.00000 0.00000 0.00000 -0.00007 -0.00002 0.00000
2 -0.00021 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00001 0.00000
3 -0.00017 -0.00133 0.00000 0.00000 0.00000 -0.00001 -0.00051 0.00000
4 -0.00846 0.00000 0.00000 0.00000 0.00000 -0.00009 -0.00003 0.00000
5 -0.08155 0.00000 0.00000 0.00000 0.00000 -0.00084 -0.00025 0.00000
6 0.91396 -0.01455 0.00000 0.00000 0.00000 0.00000 -0.01241 0.00000
7 -0.03966 1.00000 0.00000 0.00000 0.00000 0.00000 -0.00005 0.00000
8 -0.00013 -0.00009 0.99950 -0.00012 -0.00070 -0.00018 -0.00033 -0.00001
9 0.00000 0.00000 -0.00039 0.93836 0.00000 0.00000 -0.00065 0.00000
10 -0.02037 -0.00492 -0.01135 -0.01890 0.99919 -0.00396 -0.01176 -0.00733
11 -0.00430 -0.00536 -0.00011 -0.00001 -0.01310 0.99851 -0.00262 -0.00313
12 -0.09174 -0.06196 -0.02415 -0.03701 -0.00966 -0.10347 0.87737 -0.00974
13 -0.03949 -0.03710 -0.00955 -0.01280 -0.00388 -0.09510 -0.04999 0.98613
14 -0.02607 -0.03533 -0.01222 -0.01070 -0.04101 -0.02448 -0.02907 -0.02201
15 -0.05867 -0.04207 -0.06122 -0.01449 -0.00886 -0.02738 -0.02030 -0.03206
16 -0.02458 -0.07444 -0.05159 -0.03446 -0.02185 -0.06863 -0.06342 -0.07721
17 0.00000 -0.00545 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
18 -0.00065 -0.00480 -0.00055 -0.00039 -0.00027 -0.00072 -0.00126 -0.00117
19 -0.00026 -0.00433 -0.00031 -0.00183 -0.00284 -0.00079 -0.00205 -0.00191
20 -0.07105 -0.43946 -0.33904 -0.43959 -0.17734 -0.37284 -0.24438 -0.36270

0.44016 0.26883 0.48902 0.36805 0.71968 0.29995 0.43828 0.46888
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Table 10. Leontief Matrix Continued

14 15 16 17 18 19 20
Transportation Finance, Services Health Hotels, Gaming, Eating, Drinking, Households
and Insurance, and and Recreation and Lodging
Communications Real Estate

1 0.00000 0.00000 0.00000 0.00000 -0.00001 0.00000 -0.00001
2 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00001 0.00000
3 0.00000 0.00000 -0.00007 -0.00002 -0.00002 -0.00062 -0.00027
4 0.00000 0.00000 0.00000 0.00000 -0.00001 0.00000 -0.00001
5 0.00000 -0.00002 -0.00001 0.00000 -0.00009 0.00000 -0.00002
6 0.00000 0.00000 -0.00003 -0.00004 -0.00020 -0.00170 -0.00038
7 -0.00005 -0.00045 -0.00003 -0.00039 0.00000 0.00000 -0.00129
8 -0.00005 -0.00001 -0.00005 -0.00005 -0.00001 -0.00011 -0.00008
9 0.00000 0.00000 -0.00001 0.00000 0.00000 0.00000 0.00000
10 -0.00448 -0.01288 -0.00928 -0.00784 -0.01319 -0.02272 -0.01502
11 -0.00413 -0.01038 -0.01046 -0.00503 -0.00974 -0.00916 0.00000
12 -0.03099 -0.00551 -0.02658 -0.03539 -0.01089 -0.08031 -0.05977
13 -0.01820 -0.00544 -0.01494 -0.01503 -0.00646 -0.05349 -0.10863
14 0.88879 -0.02258 -0.03204 -0.02479 -0.01646 -0.02631 -0.03601
15 -0.03651 0.83906 -0.04453 -0.06091 -0.03344 -0.06574 -0.06370
16 -0.08455 -0.08428 0.90348 -0.08012 -0.07056 -0.06022 -0.08129
17 -0.00010 0.00000 -0.00009 0.99064 -0.00002 0.00000 -0.12031
18 -0.00096 -0.00343 -0.00238 -0.00144 0.99947 -0.00178 -0.01245
19 -0.00482 -0.00458 -0.00356 -0.00976 -0.00137 0.99349 -0.03583
20 -0.34298 -0.22456 -0.45116 -0.51667 -0.31813 -0.35577 0.96445

0.36097 0.46495 0.30826 0.23316 0.51886 0.31554 0.42938
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Table 11. Final Demand Requirements

1 2 3 4 5
Swingle Bench, Grain Farming  Other Agriculture Other H_ay Alfalfa Hay
Hazen, Fernley Production Production
Alfalfa Hay
Production

1 Swingle Bench, Hazen, Fernley Alfalfa Hay Production 1.00005 0.00020 0.00014 0.00018 0.00040
2 Grain Farming 0.00000 1.00018 0.00001 0.00000 0.00000
3 Other Agriculture 0.00020 0.00044 1.00657 0.00010 0.00021
4 Other Hay Production 0.00006 0.00032 0.00023 1.00017 0.00039
5 Alfalfa Hay Production 0.00027 0.00102 0.00039 0.00153 1.00344
6 Livestock Production 0.00164 0.00357 0.00285 0.00059 0.00165
7 Agricultural Services 0.01216 0.07505 0.06596 0.00626 0.01220
8 Other Mining 0.00019 0.00021 0.00012 0.00004 0.00018
9 Gold Mining 0.00006 0.00008 0.00005 0.00002 0.00006
10 Utilities 0.07369 0.02703 0.01785 0.00646 0.06696
11 Construction 0.00517 0.00814 0.00746 0.00166 0.00575
12 Manufacturing 0.08501 0.11100 0.06454 0.02482 0.08524
13 Trade 0.11477 0.08591 0.07463 0.02890 0.11522
14 Transportation and Communications 0.03952 0.04857 0.04020 0.01496 0.03927
15 Finance, Insurance, and Real Estate 0.11121 0.15818 0.07822 0.03270 0.11143
16 Services 0.15176 0.09328 0.08564 0.03250 0.14917
17 Health 0.04344 0.03819 0.05257 0.02452 0.04369
18 Hotels, Gaming, and Recreation 0.00592 0.00609 0.00692 0.00293 0.00599
19 Eating, Drinking, and Lodging 0.01523 0.01383 0.01758 0.00802 0.01530
20 Households 0.35697 0.31098 0.42981 0.20155 0.35905

Column Total 2.01731 1.98227 1.95175 1.38792 2.01562
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Table 11. Final Demand Requirements Continued

6 7 8 9 10 11 12
Livestock Agricultural Other Mining Gold Mining Utilities Construction Manufacturing
Production Services

1 0.00711 0.00013 0.00002 0.00003 0.00001 0.00010 0.00014
2 0.00023 0.00001 0.00000 0.00000 0.00000 0.00000 0.00002
3 0.00044 0.00168 0.00023 0.00029 0.00013 0.00035 0.00079
4 0.00932 0.00017 0.00002 0.00002 0.00001 0.00012 0.00018
5 0.08984 0.00158 0.00016 0.00021 0.00010 0.00116 0.00167
6 1.09722 0.01841 0.00143 0.00193 0.00077 0.00295 0.01652
7 0.04528 1.00202 0.00093 0.00115 0.00050 0.00121 0.00156
8 0.00028 0.00025 1.00062 0.00028 0.00076 0.00034 0.00048
9 0.00011 0.00011 0.00047 1.06576 0.00003 0.00013 0.00083
10 0.03988 0.02670 0.02654 0.03824 1.00901 0.02426 0.02794
11 0.00966 0.01193 0.00490 0.00497 0.01552 1.00757 0.00773
12 0.15908 0.14991 0.08212 0.11268 0.04371 0.18822 1.19454
13 0.10477 0.14599 0.08560 0.10994 0.04741 0.19634 0.12850
14 0.06797 0.09909 0.05563 0.06338 0.06841 0.08391 0.07742
15 0.13394 0.14976 0.14119 0.10332 0.05000 0.12511 0.09606
16 0.11853 0.21661 0.15108 0.15333 0.07775 0.20384 0.16968
17 0.04254 0.10357 0.07115 0.09085 0.03910 0.08917 0.06542
18 0.00653 0.01659 0.00910 0.01099 0.00491 0.01153 0.00934
19 0.01549 0.03714 0.02402 0.03173 0.01592 0.03071 0.02431
20 0.34804 0.80723 0.58567 0.74781 0.32183 0.73393 0.53843

2.29626 2.78889 2.24088 2.53690 1.69587 2.70095 2.36156
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Table 11. Final Demand Requirements Continued

13 14 15 16 17 18 19 20
Trade Transportation Finance, Services Health Hotels, Gaming, Eating, Drinking, Households
and Insurance, and and Recreation and Lodging
Communications Real Estate

1 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 0.00004 0.00004
2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00000
3 0.00024 0.00028 0.00020 0.00038 0.00037 0.00024 0.00093 0.00050
4 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 0.00005 0.00003
5 0.00015 0.00020 0.00016 0.00023 0.00025 0.00025 0.00044 0.00027
6 0.00130 0.00181 0.00110 0.00193 0.00225 0.00143 0.00443 0.00241
7 0.00097 0.00114 0.00131 0.00128 0.00180 0.00088 0.00127 0.00211
8 0.00013 0.00019 0.00011 0.00020 0.00022 0.00012 0.00028 0.00021
9 0.00005 0.00008 0.00004 0.00009 0.00009 0.00005 0.00011 0.00009
10 0.02320 0.02295 0.02844 0.02988 0.03092 0.02744 0.04240 0.03116
11 0.00804 0.01022 0.01676 0.01688 0.01203 0.01428 0.01559 0.00682
12 0.07078 0.10501 0.05889 0.10750 0.12554 0.06638 0.16055 0.12233
13 1.09522 0.11086 0.07413 0.12027 0.13238 0.07965 0.15030 0.17463
14 0.06885 1.17505 0.06759 0.09318 0.09131 0.05848 0.08433 0.08526
15 0.11272 0.13116 1.25555 0.14903 0.17877 0.10634 0.16590 0.14995
16 0.18276 0.21273 0.18973 1.23361 0.23127 0.16542 0.19065 0.19521
17 0.07635 0.08344 0.06158 0.09734 1.11834 0.06792 0.08527 0.17238
18 0.01026 0.01109 0.01146 0.01401 0.01444 1.00864 0.01223 0.01946
19 0.02726 0.03315 0.02605 0.03595 0.04605 0.02397 1.03533 0.05539
20 0.62844 0.68584 0.50682 0.80040 0.89631 0.55888 0.70180 1.41906

2.30677 2.58524 2.29995 2.70223 2.88242 2.18043 2.65192 2.43731
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Estimation of the Economic Impacts for Reallocations of Water

The input-output model is used in combination with the control totals and
coefficients to estimate economic impacts of water reallocation. Direct economic impact,
total impacts and the ultimate water use change are outputs from the model.

Water is transferred away from the agricultural sector and into the commercial
sector. Each type of water transfer is considered separately to accommodate the water
constraints on the agricultural sectors. When water is transferred away from agricultural
sectors, it is assumed that there will be a negative impact on suppliers that will reverberate
through the economy. However, when water is transferred to commercial sectors, it is
assumed that water will be taken away from agricultural sectors and local agricultural
sectors will not be positively impacted by increased demands generated in the commercial
sectors. In this case, increases in agricultural sector demands must be met by imports as they

will not be able to respond to the increased demands without increases in water use.

Application of the Model

A summary of the operation of the computer program to calculate economic impacts
for reallocations of water from agricultural use to commercial use is given below.

The program starts by inputting a given water transfer amount in acre-feet in either
the agricultural sectors or the commercial sectors on the “M and I Impacts” worksheet in the
indicated spaces. Entering the water transfer amount allows calculation of the direct
economic impact of the water transfer. This is done by multiplying the amount of the water
change in acre-feet by output per acre-foot for the given sector. That is, water use is
assumed to have a linear relationship with the amount of output produced in a given sector.
The vector of direct economic impacts is then multiplied by the matrix of output
requirements from the input-output model described in Sections Il and Ill. This process
gives as output total economic impacts by sector of the original water transfer. Total impacts
are then used to find the change in employment in each sector. Each sector’s total impacts in
dollars are multiplied by that sector’s ratio of jobs to output for the total employment change
by sector. Population change by sector is found by multiplying by the ratio of total
population to jobs, 1.6. The change in the number of households by sector is found by
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multiplying each sector’s population change by the ratio of total households to total
population, 0.39. Residential water use changes implied by the household changes are found
by multiplying number of households by sector by 0.524, the estimated water use per
household. Final changes in water use by agricultural and commercial sectors are found by
multiplying each sector’s total impact in dollars by water use per dollar of output.

In the case of an addition to the availability of water to the commercial sector,
additional demands for output from the agricultural sectors would ordinarily increase
income and water use in the agricultural sectors. However, we have assumed that the water
available for the agricultural sector cannot increase so that all new demands in agricultural
sectors must be meet by imports. Impacts on the agricultural sector due to an increase in
activity in the commercial sectors are assumed to be zero. This is reflected in the two sets of
results on the “M and I” worksheet labeled “Total Impacts — Ag Transfer” and “Total

Impacts — Commercial Transfer”.

Changing Water Control Totals

With care, water use assumptions in the model may be changed. The changes
suggested below would imply a different efficiency of water use. If larger numbers are
entered, the implication is that the amount of water use per $1 of output has increased and
vice versa if smaller numbers are entered. Water use assumptions may be readily changed in

the following ways:

1. Residential water use may be changed by entering a new per household water use
estimate on the “input table” worksheet under the column “Residential Water” in the cell
that currently reads 0.524 acre-feet/household.

2. Commercial water use may be changed by entering new per gallon per employee per day
estimates into the column “Commercial water: gallons/emp/day” in the appropriate sector’s
row on the “input table” worksheet.

3. Agricultural water use can be changed by entering a new amount in acre-feet in the

appropriate sector on the “M and | impacts” worksheet page under the column “current use”.
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Sample Results

Sample reallocation results are presented in Tables 12 to 18. Results are given for a
40,000 acre-foot transfer away from the livestock sector and for a 5,000 acre-foot transfer to
manufacturing, service, health and casino hotel sectors. For sample results, 20 percent of the
available 5,000 acre-feet for commercial transfer goes to the manufacturing sector, 10
percent to warehousing and transportation, 40 percent to services, 10 percent to the health
sector and 20 percent to the hotels, gaming and recreation sector. It is assumed that these
sectors produce some sort of “export” for other areas, i.e. they are growth leaders. A
different allocation is easily made by changing the percentages in the column beneath the
commercial water addition cell.

Water transfer amounts and the impact in increased or decreased direct output are
given in Table 12. In the Excel model, these can be read from either from the “Change in
Output” column or below this in the appropriate economic impacts table under “Direct
Impacts”. This is on the “M and | worksheet page.

In Table 12, a reduction of 40,000 acre-feet available to the livestock sector directly
reduces output possible in this sector by about $17.29 million. When 5,000 acre-feet of
water is transferred to manufacturing, warehouses and transportation, services and health,
these sectors are directly able to produce about $3.70 billion more output. Average output
per acre-foot has a higher dollar value in the commercial sectors than in the agricultural
sectors. Some of the high average output per acre-foot in the commercial sector is due to
higher capital investments when compared to agriculture.

Table 13 gives total impacts resulting from the direct change in output given in
Table 12. As indirect and induced impacts occur, an initial reduction in output in the
livestock sector of $17.29 million causes an additional $17.21 million in reduced output
throughout the economy for a total reduction of $36.19 million in output. Similarly, the
indirect and induced impacts of the increase in output in the commercial sectors causes a
total of $7.77 billion in increased output throughout the economy. The results by sector can
be found on the M and | worksheet page in the columns “Total Impacts — Ag Transfer” or

“Total Impacts — Commercial Transfer”.
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Table 12. Current Water Use, Water Transfer Amounts and Direct Economic Impact

by Sector
Commercial
Current Ag Water Water
Use Reduction Cgir;gi,:n Addition Cgiqgitm
(Acre-feet) (Acre-feet) b (Acre-feet) P
Swingle Bench/
Hazen/Fernley 16,139 0 $ - 0 $ -
Alfalfa
Grain Farming 4,075 0 $ - 0 $ -
Other Agriculture 19,617 0 $ - 0 $ -
Other Hay 17,778 0 $ - 0 $ -
Alfalfa Hay 124,649 0 $ - 0 $ -
Livestock 102,192 (40,000) | $(17,292,821) 0 $ -
Agricultural Services 182 0 $ - 0 $ -
Other Mining 80 0 $ - 0 $ -
Gold Mining 36 0 $ - 0 $ -
Utilities 70 0 $ - 0 $ -
Construction 2,255 0 $ - 0 $ -
Manufacturing 2,251 0 $ - 1,000 $ 1,564,845,702
Trade 3,681 0 $ - 0 $ -
Transportation and 3,262 0 $ - 500 $ 315,256,891
Communications
Finance, Insurance, ) )
and Real Estate 6,539 0 $ 0 $
Services 10,342 0 $ - 2,000 $ 828,062,855
Health 5,989 0 3 - 500 $ 149,035,145
Hotels, Gaming, and 2,338 0 $ - 1,000 $ 837,006,866
Recreation
Eating, Drinking, i )
and Lodging 2,212 0 3 0 3
Households 95,380 0 $ - 0 $
Total 419,069 (40,000) ($17,292,821) 5,000 $ 3,695,107,459
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Table 13. Total Economic Impact by Sector

Total Impacts -

Total Impacts-

Ag Transfer Commercial Transfer
e | s gy | s
Grain Farming $ (3,687) $ -
Other Agriculture $ (6,945) $ -
Other Hay $ (146,936) $ -
Alfalfa Hay $  (1,415,959) $ -
Livestock $  (17,292,821) $ -
Agricultural Services $ (713,581) $ 4,175,282
Other Mining $ (4,436) $ 952,077
Gold Mining $ (1,766) $ 1,221,219
Utilities $ (628,469) $ 89,735,687
Construction $ (152,219) $ 37,661,543
Manufacturing $ (2,507,157) $ 1,737,046,867
Trade $  (1,651,171) $ 362,619,004
ggﬁ‘fﬁfg}g{?:ni”d $  (1,071,232) $ 539,072,878
gr;réag‘;zl 'gj;rtince' $  (2,110,988) $ 373,228,367
Services $ (1,868,144) $ 1,275,665,321
Health $ (670,394) $ 378,887,402
E'g;ﬁgt%?]m'”g’ and $ (102,925) $ 864,452,249
Eggg%gD””k'”g' and (244,184) $ 90,925,248
Households (5,485,393) $ 2,010,335,291
Total (36,190,536) $ 7,766,878,435
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In Table 14, the total impact of the 40,000 acre-foot reduction in water use in the
livestock sector on jobs, population and housing units by sector is given. A total of 461 jobs,
746 people and 289 occupied housing units are lost from the economy. These results can be
read from the appropriate economic impacts table on the M and | worksheet page when a

given water level reduction is entered in the spreadsheet.

Table 14. Employment, Income, Population, and Housing
Response by Sector for Agriculture Water Reduction

Emr()jlé)gg;ent Population H(L)J:isggg
| @ @ @
Grain Farming (0) (0) (0)
Other Agriculture (0) (0) (0)
Other Hay (7) (11) (4)
Alfalfa Hay (29) (46) (18)
Livestock (308) (499) (193)
Agricultural Services (16) (26) (10)
Other Mining (0) (0) (0)
Gold Mining (0) (0) (0)
Utilities (1) (2) (1)
Construction (1) (2) (1)
Manufacturing (12) (20) (8)
Trade (20) (32) (12)
Communioations © (15) ©
e | a0 | e | w
Services (27) (44) (A7)
Health (7) (112) (4)
e | @ | e | o
Eﬁggign,gDrmkmg, and 6) (10) (4)
Households (0) (0) 0)
Total (461) (746) (289)
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Table 15 gives the employment, population and housing unit increase in response to
an increase of 5,000 acre-feet of water available to commercial sectors. This information can
be read from the appropriate economic impacts table on the M and | worksheet page when
an amount is entered for commercial water use increase.

Table 15. Employment, Income, Population, and Housing

Response by Sector for Commercial Water Addition

Em?jlcc))gsr?ent Population Hslrﬁgg
Swingle Bench/Hazen/ 0 0 0
Fernley Alfalfa
Grain Farming 0 0 0
Other Agriculture 0 0 0
Other Hay 0 0 0
Alfalfa Hay 0 0 0
Livestock 0 0 0
Agricultural Services 92 149 58
Other Mining 5 8 3
Gold Mining 3 5 2
Utilities 177 287 111
Construction 310 501 194
Manufacturing 8,363 13,534 5,248
Trade 4,308 6,971 2,703
Services 18,592 30,086 11,666
Health 3,908 6,323 2,452
:ggﬁ(’; Saming, and 11,206 18,133 7,031
Egg'g%gm'”k'”g' and 2,258 3,654 1,417
Households 0 0 0
Total 56,359 91,201 35,363
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The initial 40,000 acre-foot reduction in water use by the livestock sector causes
indirect and induced reductions in water use as well. Reduced economic activity in other
sectors and a reduced number of residences cause a total water use reduction of 56,128 acre-
feet. These results are also found in the appropriate economic impacts table on the M and |
worksheet page when a given water level reduction is entered in the spreadsheet.

Table 16. Water Use Response by Sector for Agricultural Water
Reduction for Residential, Commercial and Agricultural Uses

Residential | Commercial Agricultural Total

Water Use Water Use Water Use Water Use

(Acre-feet) (Acre-feet) (Acre-feet) (Acre-feet)
e | w @iz | g
Grain Farming (0) (51) (51)
Other Agriculture (0) (14) (14)
Other Hay ) (2,889) (2,891)
Alfalfa Hay 9) (11,879) (11,888)
Livestock (102) (40,000) (40,101)
Agricultural Services (5) 3) (8)
Other Mining 0) 0) 0)
Gold Mining 0) 0) (0)]
Utilities 0) 0) 0)
Construction 0) 0) Q)
Manufacturing 4) (2) (6)
Trade (6) (2) (8)
Commie” | @ | @ E
and Real Eotate ® @ ®
Services 9) (5) (13)
Health 2 2 (5)
e I ®
EgglgigﬁgDrmkmg, and @) (1) @3)
Households (0] 0 0)
Total (152) (19) (55,958) (56,128)
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The initial 5,000 acre-foot available for use in the commercial sectors causes sizable
indirect and induced increases in water use. Increased economic activity in other sectors and
an increase in the number of residences causes a total water use increase of 27,161 acre-feet.
These results are given in the appropriate economic impacts table on the M and | worksheet
page when a given water level increase in commercial sectors is entered in the spreadsheet.

Table 17. Water Use Response by Sector for Commercial Water
Addition for Residential, Commercial and Agricultural Uses

Residential Commercial Agricultural | Total Water

Water Use Water Use Water Use Use

(Acre-feet) (Acre-feet) (Acre-feet) (Acre-feet)
Swingle Bench/Hazen/ 0 0 0
Fernley Alfalfa
Grain Farming 0 0 0
Other Agriculture 0 0 0
Other Hay 0 0 0
Alfalfa Hay 0 0 0
Livestock 0 0 0
Agricultural Services 30 16 46
Other Mining 2 3
Gold Mining 1 1 2
Utilities 58 12 70
Construction 102 27 129
Manufacturing 2,748 1,110 3,858
Trade 1,415 354 1,769
Transportation and 1,509 856 2,366
Communications
Finance, Insurance,
and Real Estate 836 556 1,392
Services 6,109 3,081 9,190
Health 1,284 1,271 2,555
Hotels, Gaming, and 3,682 1,032 4,713
Recreation
Eatln_g, Drinking, and 742 307 1,069
Lodging
Households 0 0 0 0
Total 18,517 8,643 0 27,161
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Table 18 summarizes the sample results of the water reallocation model. A large
positive impact for reallocation of water to commercial sectors is realized by the model.
Initial water use allocated to the manufacturing, warehousing and transportation, health and
services sector has large indirect and induced effects in the economy. Water use increases in
these sectors increases total water use in the region by over 5 times the initial amount.
Similarly, a reduction in agricultural water use in the model causes a relatively modest
decrease in economic activity and in indirect and induced water use.

Table 18. Summary.

Agriculture Water Reduction Commercial Water Increase

Water Transfer Amount

(40,000) acre-feet

5,000 acre-feet

Direct Economic Impact $(17,292,821) $3,695,107,459
Total Economic Impact $(36,190,536) $7,766,878,435
Employment Response (461) jobs 56,359 jobs

Population Response

(746) people

91,201 people

Housing Response

(289) dwellings

35,363 dwellings

Agricultural Water Use (55,958) acre-feet 0 acre-feet
Response
Commercial Water Use (19) acre-feet 8,643 acre-feet
Response
Residential Water Use (152) acre-feet 18,517 acre-feet
Response

Total Water Response

(56,128) acre-feet

27,161 acre-feet

Water Transfer Multiplier

1.40 acre-feet

5.43 acre-feet
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Appendix A

Model and Data Used to Estimate
Employment and Income Multipliers
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Appendix A
Model and Data Used to Estimate
Employment and Income Multipliers

A computer spreadsheet that uses regional IMPLAN multipliers was developed to
enable community development specialists to easily measure the secondary benefits of the
health sector on a state, regional, or county economy. A brief review of input-output analysis
and IMPLAN are presented here.

A Review of Input-Output Analysis

Input-output (1/0) (Miernyk, 1965) was designed to analyze the transactions among
the industries in an economy. These models are largely based on the work of Wassily
Leontief (1936). Detailed 1/0 analysis captures the indirect and induced interrelated circular
behavior of the economy. For example, an increase in the demand for health services
requires more equipment, more labor, and more supplies, which, in turn, requires more labor
to produce the supplies, etc. By simultaneously accounting for structural interaction between
sectors and industries, 1/0 analysis gives expression to the general economic equilibrium
system. The analysis utilizes assumptions based on linear and fixed coefficients and limited
substitutions among inputs and outputs. The analysis also assumes that average and marginal
I/O coefficients are equal.

Nonetheless, the framework has been widely accepted and used. 1/0 analysis is
useful when carefully executed and interpreted in defining the structure of a region, the
interdependencies among industries, and forecasting economic outcomes.

The 1/0 model coefficients describe the structural interdependence of an economy.

From the coefficients, various predictive devices can be computed, which can be useful in

_
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analyzing economic changes in a state, a region, or a county. Multipliers indicate the
relationship between some observed change in the economy and the total change in
economic activity created throughout the economy.

MicrolMPLAN

MicrolMPLAN is a computer program developed by the United States Forest
Service (Alward, et al., 1989) to construct 1/O accounts and models. Typically, the
complexity of 1/0 modeling has hindered practitioners from constructing models specific to
a community requesting an analysis. Too often, inappropriate U.S. multipliers have been
used to estimate local economic impacts. In contrast, IMPLAN can construct a model for
any county, region, state, or zip code area in the United States by using available state,
county, and zip code level data. Impact analysis can be performed once a regional I/0 model
is constructed.

Five different sets of multipliers are estimated by IMPLAN, corresponding to five
measures of regional economic activity. These are: total industry output, personal income,
total income, value added, and employment. Two types of multipliers are generated. Type |
multipliers measure the impact in terms of direct and indirect effects. Direct impacts are the
changes in the activities of the focus industry or firm, such as the closing of a wild horse and
burro interpretative center. The focus business changes its purchases of inputs as a result of
the direct impacts. This produces indirect impacts in other business sectors. However, the
total impact of a change in the economy consists of direct, indirect, and induced changes.
Both the direct and indirect impacts change the flow of dollars to the state, region, or

county’s households. Subsequently, the households alter their consumption accordingly. The
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effect of changes in household consumption on businesses in a community is referred to as
an induced effect. To measure the total impact, a Type Il multiplier is used. The Type Il
multiplier compares direct, indirect, and induced effects with the direct effects generated by
a change in final demand (the sum of direct, indirect, and induced dived by direct).

Minnesota IMPLAN Group, Inc. (MIG)

Dr. Wilbur Maki at the University of Minnesota utilized the input/output model and
database work from the U.S. Forest Service’s Land Management Planning Unit in Fort
Collins to further develop the methodology and to expand the data sources. Scott Lindall and
Doug Olson joined the University of Minnesota in 1984 and worked with Maki and the
model.

As an outgrowth of their work with the University of Minnesota, Lindall and Olson
entered into a technology transfer agreement with the University of Minnesota that allowed
them to form MIG. At first, MIG focused on database development and provided data that
could be used in the Forest Service version of the software. In 1995, MIG took on the task of
writing a new version of the IMPLAN software from scratch. This new version extended the
previous Forest Service version by creating an entirely new modeling system that included
creating Social Accounting Matrices (SAMSs) - an extension of input-output accounts, and
resulting SAM multipliers. Version 2 of the new IMPLAN software became available in
May of 1999. For more information about Minnesota IMPLAN Group, Inc., please contact

Scott Lindall or Doug Olson by phone at 651-439-4421 or by email at info@implan.com or

review their website at www.implan.com.
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Appendix B

Alternate Estimate of Residential and Commercial Water Use
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Municipal Water Demand in TROA Economic Model Area

Table 19 gives an alternative estimate of water use in the TROA economic model
region. The California Department of Water Resources has estimated gallons per capita per
day municipal and industrial (M&I) water usage for each public utility that submits data to
the agency. California water use estimates in Table 19 represent estimates from the public
utilities in the specified area for 2002 or 2003. These estimates are applied to the 2002 ESRI
population estimates used elsewhere in the TROA economic model. The Nevada Division of
Water Resources projected 2005 gallons per capita per day M&I water usage by county.
These projections were also applied to the 2002 ESRI population estimates for the TROA
economic model region. This estimation method implies a 2.3 percent larger total M&I
water use of 138,823 acre-feet.

Nevada projections for average gallons per worker per day (figures assume 365 days
per year) were estimated and ranged between 93 gallons per worker per day in Storey
County to 1,156 gallons per worker per day in Lyon County. California estimates of gallons
per worker per day could not be located.

Table 19. Gallons Per Capita per Day Estimate of TROA Model Area Water Use

County Area 2002 Estimated Water Total Annual Use
Population Use (GPCD) (Acre-feet)

CA

Sierra East Sierra 2,487 372 1,036

Nevada Donner 15,015 314 5,281

Placer Lake Tahoe 13,649 183 2,797

El Dorado South Lake Tahoe 35,070 233 9,153

NV

Washoe Washoe (minus 360,720 269 108,853
Gerlach)

Storey Clark 927 143 148

Douglas Zephyr Cove 6,961 306 2,385

Lyon Fernley 10,440 211 2,462

Churchill Churchill 24,500 244 6,707

TROA Model Area Total 469,769 138,823

Sources: California Department of Water Resources, URBAN WATER PRODUCTION, POPULATION SERVED

and PER CAPITA APPLIED WATER spreadsheets, Nevada State Water Plan, 1999, , “Nevada M&l,
Domestic, commercial and Industrial Water Use Forecasts” Nevada Division of Water Planning, ESRI
population forecasts, UCED calculations.
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Data was also gathered from major municipal water utilities on total water use and is
displayed in Table 20. Smaller water companies do not necessarily report water use to state
agencies. Data typically did not include any estimate of the amount of water used by
residential versus commercial water users. In addition, water use data on the portion of the
population that is not served by public utilities is not readily available. In 1990, the Nevada
Division of Water Resources estimated the percentage of the population in each county that
were on public water supply systems. These estimates are given in Table 21
Table 20. Reported Water Use by Utility

Utility Year Water Use (acre-
feet, all uses)
Fernley Utilities 2002 3,197
Round Hill General Improvement District 2002 288
Kingsbury G.I.D. 2002 1,490
Incline Village General Improvement District 2002/03 3,246
South Lake Tahoe Public Utility 2001 8,079
Truckee-Donner PUD 2003 5,200
North Tahoe PUD 2002 1,490
Tahoe City PUD 2002 1,587
City of Loyalton Municipal Water Dept. 2002 416
TMWA Projections 2002 86,060
Dept. of the Navy 2004 341
Old River Water Company 2004 98

Sources: Nevada Division of Water Resources, 2002-03 Incline Village General Improvement District Water
Management Plan, South Lake Tahoe Public Utility District, California Department of Water
Resources, TMWA 2005-2025 Water Resource Plan

Table 21. Percentage of Population on Public Supply Systems

County 1990 Estimated Percentage
Churchill 49.1
Douglas 77.1
Lyon 64.4
Storey 57.7
Washoe 92.5

Source: Nevada State Water Plan, 1999, Nevada Division of Water Planning.
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Appendix C

Agricultural Water Use and Irrigated Acreage in
TROA Economic Model Area
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Varying Characteristics of Concepts Relating to Agricultural Water Use Data

For the TROA economic model, control totals for agricultural water use attempt to

estimate the amount of water used for agricultural production in the TROA area. Actual

agricultural water use data was not available for the entire area included in the model.

Partial data was available on decreed water rights for the area, and on actual diversions for

irrigation. Some of the differences in these data concepts are listed in Table 22.

Table 22. Differences in Water Data Characteristics

Decreed Water Rights for
Agricultural Use

(Stantec Report, TMWA 2005-
2025 Water Planning Report,
Water Rights Decrees)

Actual Diversions for
Irrigation

(Federal Water Master Data,
Bureau of Reclamation Data)

Amount of Water Consumed
for Production of Agricultural
Goods

(Estimates Needed for TROA
Economic Model)

Does not equate to actual water
consumption or actual diversion
of water.

Diversion amounts may include
residential and other non-
agricultural irrigation.

Will be actual diversions minus
residential and non-agricultural
irrigation and system losses in-
curred serving non-agricultural
irrigation plus system returns.

Does not change from year to
year other than by conversion of
water rights.

Different from year to year ac-
cording to water availability and
timing in interaction with water
rights.

May depend on availability of
water in a particular year.

Does not include system losses or
returns.

Includes system losses as well as
overflows in flood years. System
losses may be a large proportion
of total water diverted.

Should include system losses
incurred while serving agricul-
tural irrigation rights. Should also
exclude returns to system.

May have characteristics that
make rights unavailable for con-
version to M and | uses.

Table 23 reports total known diversions from the Truckee River system to irrigation

in the Sierra Valley in California and in the Truckee Meadows on to Pyramid Lake in

Nevada as well as Newlands Project diversions (both Truckee and Carson Division

diversions are included). Although irrigation water rights and diversions exist both on

Webber Creek and its tributaries in Sierra County and for Truckee River tributaries in the

Truckee Meadows, no consistent data on actual diversion amounts could be located. The

Watermaster’s office in Reno suggested the 1995 TROA estimate could be used for Truckee

River tributaries. Estimated actual known diversions for irrigation in 2002 totaled

approximately 348,000 acre-feet. Some portion of the diverted water will evaporate before
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it is used for crops or will return to surface or ground water supplies. For the Newlands

project, 192,311 acre-feet was actually delivered to water-users and 21,037 acre-feet was

delivered to wetlands. 2002 was a year with average snow-pack.

Table 23. Estimates of Irrigation Water Supply, 2002 (actual diversions)

CA NV Total

Acre-feet Acre-feet Acre-feet
Sierra Valley Diversion, 2002 8,996 8,996
Webber Creek and Tributaries Unknown -
All Truckee Meadows Truckee River Sources, except- 52,185 52,185
ing creek diversions and Sierra Valley, 2002
Creek Diversion supply from 1995 TROA document* 19,744 19,744
Newlands Project 275,717 275,717
Total 8,996 347,646 356,642

*Reno Federal Watermaster suggested estimate, no current data available.
Source: Reno Federal Watermaster, Sierra Valley Watermaster, Bureau of Reclamation

Table 24. Estimates of Irrigated Acreage, 2002 (land area connected by decree to above

water diversions)

CA NV Total

Acres Acres Acres
Sierra Valley Acreage 9,726 9,726
All Truckee River Acreage excepting creek diversions, 8,310 8,310
2002
Acreage on creek diversions, 2002 Unknown -
Newlands Project (approximate) 58,254*
Totals, 2002 9,726 66,564 76,290

Source: Reno Federal Watermaster, Sierra Valley Watermaster, Bureau of Reclamation estimate

* An estimated 3,000 acres of this total is owned by duck hunting clubs. Both Truckee and Carson Division are

included.

A time series of divertible irrigation flows and the associated irrigated acreage for

the Truckee Meadows area is given below in Figure 3. These amounts represent actual

diversions and acreage tied to the diversions by water rights decree for the Truckee River

from the state line through to Pyramid Lake, not including Newlands Project diversions.

Amount of water diverted may decrease and increase according to water availability and

water rights priorities as well as by conversion of water rights. The series is also influenced

by record-keeping issues. In 2004, approximately 7,000 acres were being served by 43,000

acre-feet of water. Some of this water is diverted for non-agricultural purposes such as

irrigation of golf courses.

- === ]
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Figure 3. Reno Federal Watermaster Divertable Irrigation Flows and Associated

Irrigated Acreage, Truckee Meadows to Pyramid Lake

Federal Watermaster Divertable Flows and Irrigated Acreage
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Source: Reno Federal Watermaster, UCED Chart

A report prepared for the Washoe County Regional Water Planning Commission

analyzed decreed water rights along the Truckee River through the Truckee Meadows.

Decreed water rights are not equivalent to water actually diverted. The report found

approximately 53,000 acre-feet of active agricultural water rights. For a variety of reasons,

many of these rights cannot readily be converted to municipal and industrial use in the

Truckee Meadows TMWA service area, the largest municipal water user in the TROA

economic model. The 2001 report estimated that a maximum of about 26,000 acre-feet of

active agricultural water rights could be converted even if about 14,000 acre-feet along

tributaries are included. Whether a particular water right will be served in a given year

would depend on priority and water availability.
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Table 25. Decreed Truckee River Water Rights

Area Active Ag Active Residential Non-ag Total
Irrigation irrigation Irrigation
acre-feet
Stateline to TM 1,472 202 20 1,694
Truckee Meadows 5,552 867 4,256 10,675
Southwest Truckee Meadows 1,624 830 1,348 3,802
Spanish Springs Valley 1,766 0 138 1,904
TM to Derby Dam 470 0 0 470
Derby Dam to Pyramid 2,986 0 0 2,986
Pyramid Lake Res 23,775 23,775
Total 37,646 1,899 5,762 45,307
Tributaries
Truckee Meadows 11,068 25 1,037 12,130
Hunter Creek 0 0 0 0
SW Ranchettes 1,009 50 148 1,208
Spanish Springs Valley 0 0 0 0
Pleasant Valley 3,284 380 977 4,640
Total 15,361 454 2,162 17,977
Grand Total 53,007 2,353 7,924 63,284
Percent of Total 83.8% 3.7% 12.5% 100.0%

Source: Stantec Consulting, Inc. 2001, UCED calculations.
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1. Introduction

Instream Flows and Recraation on the Truckes River

l. Introduction

The Truckee River and its Importance for Recreation

"Water 15 the [ocal pomt of outdoor recreation” (Qurdoor Recreation Resources Review
Commssion Report, 1972). Today, every statistic and report that demonstrates the
importance of recreation activities supports this statement. Tn fact, for Americans, the
relative imponance and use of water for recreation continues o grow i relation to other
recreation activities. For example, in 1979, four national surveys showed swimming and
fishing to be the sccond and third most popular recreation activities for Amencans

(US. Hentage Conservation Reereation Service, 1979). In 1993, 217 million Americans rated
swimming, and fishing as the top two sports activities that they participate in most. A 1998
Hamis Poll of the favorite leisure time reercation activities of Amencans showed fishing just
behind gardening as Amencan’s favorite ourdoor recreation activity; this was followed closely
by swunmung, walking, and golf

Just how important 1s the Truckee River as a provider of recreation? The “Tuckes River
provicles a valuable water resource that helps support the two most important recreation
acuviucs 1 America. The rver also supports other very popular water-based activities that
rate high with recreating Americans. These activities mclude boating (rafting, kayaking,
canceing), which is growing rapidly in popularity; sightseeing; tubing; camping (which occurs
mainly near water); and the other water-related acuvites studied for this repont. The niver is
not a national toutist attraction, nor is the river the most important regional rourist araction.
However, {or locals from California and Nevada, the river takes on grear importance when
one considers that #t mainly serves the recreation needs of 1 of the 10 fastest growing
population centers i1 the Unwed States— the Reno, Truckee, Tahoe area. The nver runs
through Reno and is easily accessible there and in the adjacent mountains. For mmch of the
year, the river provides an escape from the heat and desert. 1t also provides the locals wath
their most important outdaor recreation activities. It provides recreation for all meome
groups and for all seasons. It also provides for a diversity of experiences such as the thnlls
and cxcitement of rafting and kayaking, the challenge and skill of {ly fishing, and the peace
and solitude of sightseeing along the nver. The other major outdoor recreation activity in the
area 1s sking. (x}mparcd to the niver-related activities, skiing offers a very limited resource
and opponumry Skitng is provided mainly for the }ugh-mcomc recreabionists, offening thulls
and excitemnent, and only occurs duning the limuted wanter snow season. The Truckee River
and its triburaries, on the other hand, are for evervone; they are accessible, offer diverse
expenences, are affordable for all, are easily accessible and close, and provide the most
popular outdoor recreation activities of Americans in onc of the fastest growing population
centers in America. Therefore, the Truckee River and its tnibutaries are essenuzl to the
people Iiving in the region,
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According to the survey respondents in this study, the Truckee River is not as good for
fishing, rafuing, or kayaking as other nivers in the region. However, 1t is sull the rver of
chowce by the locals for thewr water-based recreation activities, The resource and activities
exast, and they provide a vaniety of quality experiences, And, all of this is affordable amd
within easy access of the local people.

From an cconomic standpoint, the nver and its tributaries provide recreation that is a source
of income for the local economies for most of the year. Businesses selling sporting
equipment, restaurants, hotels, campgrounds, rental companics, guude services, etc., ail
benelir from the river and ts recreation, The mcome generated is significant {table 1).

Table 1.—Americans participation in sports'

Amouni

Activity {milliznz}
Swirmming 3j2.8
Fishing 24.3
Basketball 10.7
Running/|ogging 10.4
Baseball /softball 6.2

' LS. Bureou of the Caensus, 15994,

Table 2.—1998 Harns Poll on leisure acliiies for adult Amencans

Activity Parcent
Reading 30
Watching television 21
Gardening 14
Spending time with family/lads 13
Fishing 11
Team zports ?
Going to movies and sewing/crocheting B8
Walking and swimming 8
Golf )
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Study Goals

This study was undertaken [or the Bureau of Reclamation (R;:Lla[n;;tiﬂn} 1o determine

the recrearional use, visitor numbers, desired mstream flows in cubic feet per second (c[s),
phiysical characteristics of the nver, f acility Jocations, existing opportunities, recreation-
related expenditures, the preferred sections on the nver to recreate, and potenual changes as
a result of the Truckee River Operating Agreement (TRDA) flow alternatives. The
information contained in this report is being used to assist Reclamation in establishing the
baseline condition for the recreation resources within the Truckee River Basin. The baseline
information wall help deterrmine potenual impacts to the recreauen resources which may be
affected by the allermauves contemplaied i the TROA E nvironmental Impact Statement

(EIS).

Pertinent information/data will also provide input for the recreation/economics model
which is being prepared by the University of Nevada, Reno, for Reclamation. The madel
will estimate changes in river use and changes in recreation expendﬂuraa {or cenain
recreation activitics for each alternative presented 1n the TROA ETS.

The study site included the Truckee River, Donner Creck, Prosser Creek, and the Lutle
Truckee River, hercalter colleciively referred to as the Truckee River. Although the study
includes the Litde Truckee, Donner Creek, and Prosser Creek, the emphasis of the study
focused on the Truckee River. This emphasis is justitied by the amount of recreatiomal use
the Truckee River receives compared to tts tributanies. The primary recreational activiues
studied were stream fishing (ﬂ}r fishing), spin/lure/baic fishing, rafung, and kayaking. Orher
activities studied were ca.rnpmg, plcmc:]-ung, mght’sccmg, tubmg, swumnmg, and fu.kmg
Recreation lyplca]l} begins in April and continues through October. Between June 7 and
August 15, intensive user observations and surveys were used to collect mformation.
Inlarmation outside of this time was gathered through mterviews with guides, outfirters, and
longuime locals who have extensive knowledge of the river. Besides formal interviews and
surveys, time was spent in discussions and on the river with experienced and knowledgeable
professionals. This led to a greater uﬂderstandmg of recreaticen and (low requirements for
the Truckee River. Recreation on the river changes with the seasons and {lows. Tn carly
April when the runoff starts 1o come down from the Sierra Mountains, anglers head our 1o
the river to break the cycle of “cabin fever.,” As the nverflows increase, the hard-core
kayakers dawn their dry suits and brave the water's fngid temperatures. The recreation
season begins 1o pick up in Jung, sustains iself through September, and tapers off in
October. ‘The eyele of recreation activities changes as the flow of the rivers change.

Four "indicator” acuivities where given special emphasis m this report. Possible changes 1o
these indicator activities, which may be caused by implememation of the TROA alernatves,
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will be quantificd in1he EIS. Changes to other activities will be quantitatively addressed.
T'l-lﬂ {UUI .illdi.{.'.lll()r aCﬁVitiES 41t H}f flﬁillllg, Spuljlmfbﬂlt f]S h].ﬂ.g, kﬁyﬂkll]g, and r&f?.mg

iv s evidemt from our study that there is no substitute in the arva for the recreation
oppormunities provided by the Truckee River. Anything that degrades the water recreation
experience on the Truckee River will not only diminish the local economy but the quality of
life of residents i the region. Likewase, anything that can be done to improve the water
recreation expenence will improve the economy and quality of life. The timed delwvery of
water {niverfiow) certainly holds one of the major keys to degradation or improverment of the
recreation on the rivers. Thus, the emphasis of this study was on identifying flows that are
key 1o providing quality recreation experienees.

Methodology

Survey Instruments .—There wete two sutvey instruments designed {ar this study. The first
survey mstrument was a witten questionnaire consisung of 28 questions administered on-site
to recreationists using the Truckee River, Donner Creek, Prosser Creek, and the Linle
Truckee River. It was admunistered as an on-site survey at pull-offs, campgrounds, parking,
lots, and at outfitter stares. The survey was designed to allow inlommation to be collected
from all uscr groups recreating on the nver, One hundred etghty two survevs were
comgpleted. To obtain recreation user data from the second user group, a 14-question survey
was desiened. The population for the guide/outfitter surveys consisted of professional
outfiters and guides who use the nver for guuding clientele and sell merchandise related to
their acuvity (Le., fishing gear, kayak gear, etc.). The survey was administered as a one-on-
one nterview with 10 owner/managers of the business. Data collected from the user surveys
were entered into the Statistical Package for the Social Seiences (SPSS) for analysis.

Cromer/ manager surveys were compiled by hand.

On-Site Surveys —Recreallon nver users were surveyed using on-site questionnaires
handed ow and collected on the Truckee River, the Little Truckee River, Donner Creek, and
Prosser Creek. Survey sites were predominantly access points and areas of the rover and 1ts
tributaries where the four indicator recreation activities occur. Surveys were also distributed
through cuditers and owners of recreavonal businesses that use the Truckee River and
selected tbuanes. Surveys were distnbuted at random times of the day and week at selected
sites according 1o use patterns to obtain representative samples. One hundred eighty two on-
site user surveys were collected over a 70-day period. A signilicantly hirher rate of retumn
{than would be expeaced (rom a questionnaire) was obtained by waiting for most users 1o
complete and hand over the questionnaire at popular gathenng areas for anglers and boaters.
An oppormunistc approach was taken to survey users whenever they were encountered. The




1. Introduction

Instrecom Flows and Recreation on the Truckes River

o —— e e =

Truckes River Watershed
Boundary




n l. Imtroduction
Instream Flows and Recreation on the Truckee River

survey consisted of 28 questions and took an average of 20 - 30 minutes for the parucipants
to complete. Although there were 2 few persons who did not wish o participate, most
people were more than walling to comnplete the survey.

OutfitteriGuide Interviews —Cutfirter/ guide inverviews were conducted with viewally
all commercial recreation services that use the Truckee River and selected tributaries. The
interviews consisted of a formatted written survey that was administered by the nterviewer.
These intetviews were used to collect company user days, areas of operation, preferred flows
for activities, numbers of emplovees, numbers of clients, and personal thoughts and insighes
that were invaluable for this study. Sixteen outfitter/ guide surveys were completed from
outfitters and guides who specialized m both angling and boating,

Qff-Site Informai Interview .—Time was also spent informally with professionals
discussing and experiencing first-hand the river and its recreation activities. This
strengthened our understanding and insight into the river and its users.

Observations and Counts.—Daily observations were conducted at random sites along
the river and its selected tetbiraries. Observations included recreational user counts, what
and where recreational activities were taking place, and raking note of popular put-in and
takeout sites. Observations were used in conjunction with on-site surveys and discussions
with professional cutfitters and guides to strengthen the information contained in this
document. Informal interviews with professionals who use the Truckee River and its
tibutaries (Donner Creek, Little Truckee River, and Prosser Creek) helped to substantiate
observed recreational use and counts and was meant to develop optimum flows for the four
indicator recreational activities. Information from professionals was also used to obrain
preferred flows and recreational use patterns on both Prosser and Donner Creeks because
of the limited encounters surveyors had with recreationists on each of these tnbutaries.

Primary Survey Locations .— There were 13 primary survey sites which were repeatedly
visited to find potential survey participants. These sites were afl popular access points which
were used considerably throughout the boating and fishing seasons. Sites were "staked out”
for periods of time when user intensity was high. While traveling up and down the rwver,
selected sites were also routinely visited to find survey participants.
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Survey Questions and Purpose—COne hundred eighty two on-site surveys were
completed. The ptimary purpose of the on-sight survey was to describe the different user
group preferences for nverllows, preferred tune, preferred sections, and activities they
participate . In the fcllowing section of this document, each question is listed under its
relevant category. It's relevance to the study is also discussed.

Physual Qhamcteristics of Rier Segrrents.— Even though this section discusses the
physical charactenstics of the river, it was also important in this section to discuss the
characteristics of the users of the Truckee River.

The following questions were designed to determine a user profile and to let the user add any
additional comments to the survey.

(1) What Gity, State, and Zip Code are you from?

(2) Check the cavegory that best describes your formal education level

(3) What is your pender?

(4) What was your household gross income for 1998-99?

(5} Other comments?

Spedfic Recreation Use and Prefererce— The purpose of this section was to determine
the types of recreation activities occurring on the river, the number of visits and user days on
the river, and the user preferences. The following questions were developed to gather
information about the recreation use and preferences.

(1) What recreational activities have you participated in on the Truckee River?
{2} When do you prefer to come to the river (spring, summer, weekdays, ete.} and why
do you choose this time to come to the Truckee River? (Example: late May/early

June on weekdays because the riverflows are best for fishing),

(3} List the section{s) of the river where you have participated in the following activities
and give these areas a qualiry rating and reason for the rating,
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{4) Ar whar time of year and where are the flows in the nver best for your particular
recreational activities?

{5) Are there any other nvers in the area that you use for recreation? How would you
compare them to the Truckee River?

Faclity L oction.— The purpose of this section was to determine access points along
the nver. The following guestion helped determine these access points. Other faciliy
locations were identified by observation and input from professional outfitters and guides.

(1) Please mark on the map the access pomts you started at with 2 "S" (s1art) and a "T"
(takeout) where you ended your activities. Also, note the activity on the map.

Drstveam Flonn— This section was designed to help determine recommended flows,
preferred flows, flow rates that would stop recreational use on the river, and the times of year
for the best flows.

(1} Would you like water levels or flows 1n a certain section of the Truckee River to he
lower, higher, or the same dunng a centain period of the year to enhance your
recreational experience? Please explain. (Example: higher during winter months,
December, January, February, section 8}

(2} Isthere a water level or flow rate that you would recommend for the niver that
would enhance your recreational expernience?

(3) Is there a water level or flow rate which would keep you from using the fiver?

{4) Would you still visit the Truckee River if conditions were not adequate to participate
in your preferred recreational acrivities?

(5) Do riverflows or some other factors determine whether or not you recreate on the
Truckee River?

Exssting Qpporturiies.— 1f recreation users are not using the Truckee River, where
were they going? The following questions were designed to determine other rivers
recreationists used.
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{1) Are there any other rivers in the area that you use for recreation?

{2) Whar recreational activities do you think the Truckee River is best suited for?

Corglicts and Crourting — Types of conflict on the river can be related to the riverflows
and to who and how many recreationists arc on the river. The following questions were
designed to determine if there is any conflict, how often, and with whom there is conflict,
The questions and data on numbers and types of users were also used to help substantiate
and support our user counts and projections of river use.

(1) List the average number of individuals whcn accompanied you 1o the Truckee River
this past year per visit.

{2) List any conflicts you have experienced or have heard about on the Truckee River.
{3) Have you felt crowled while using the river this past year?

(4) Please estimate the number of each of the following types of users you encountered
(per visit) at each location this past year.

(5) Are you aware of or had any conflicts with other users on the Truckee River?

{6} On average visits 1o the Truckee River, how many people are within eyesight at any
given time?

(7) “What (in your opinton) is an accepiable number of people 1o have within eyesight in
the following places while on the nver?
L oatl arad Nondood E xperdisres.— To determine how much money recreationists were
spending when participating in their activity, the following questions were asked:

1} Inthe table, please indicate the arount, what you spent vour money on, and where
P YOu spent 3o ¥
you spent your money while participating in your recreation activity.

{2) Have you used a commercial guide service on the Truckee River?
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Changes in Flows— E flacs an Visitation and E xpenditstres, — To determine how instrearn
flows affect the pariicipation level on the Truckee River and how they would affect
expenditures, the following questions were asked:

(1) Descrbe the river conditions that you prefer in order to participate in your river
activities.

(2} What might be done on the Truckee River to make it better for your recreation?

(3) How many more visits per year would you make if this were done?

2. Characteristics of Rivers and Users

Segments Defined

The Truckee River has been divided into 11 sections, A-K, 2ccording 1o physical aspects of
the river, access points, and recreational use patterns. Each segment of the river has unique
characteristcs which are artractive to different user groups and types of experience desired.
Sections [, ], and K are selected tributaries of the Truckee River, which are also included in
this study. Discussions with professional outfirters and guides also helped to idenufy logical
beginning and ending points for the segments. By dividing the river into different segments,
each section can be observed and studied separately and compared with other Aver segmenms.
The segroents on the Truckee River begin with section A at the outler of Lake Tahoe to
section H, which terminates in Pyranud Lake.

A. Lake Tahoe to River Ranch.—The Truckee River begins at the outlet of Lake Tahoe at
the small 17-gate dam on the lake's westemn shote. This dam regulates the lake's first 6.1 feet
of water that feeds into the Truckee River. 'This section of the niver has more recreational
activity than any other sections on the river. Recreational activities are forbidden within
1,000 feet downstream of the popular "Fanny Bridge” at the river's beginning. Fanny Bridge
is a popular spot for people to view very large minbow trout waiting for tounists to throw
them a free meal as they sit in the highly oxygenated water. Unguided rafting dominates this
section of the nver as the most popular recreational activity. There are two permitted rafting
companies that are licensed to operate on this section of the river. Fach company is
permitted to have 100 rafts on the water at any given time. The rafung season for this
section of river ranges from the middle of June through cardy September, depending on
temperatures and nverflows (refer to optimmum flow levels, page 37). A public boat launch
allows easy access for those who wish to use their own rafts. It is unlawful for watescraft 1o
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operate on the rver if the Hlows exceed 1,250 cfs. The commercial rafting compames cannot
send rafts out before 10:00 a.m. or after 4:00 p.m. (this allows anglers a raft-free niver at peak
fishing times and also reduces conflicts between different user groups on the river). Fishing
on this section occurs throughout the fishing season but is more popular during the early
spring and fall when rafting activity has subsided. This section of the river is rated as Class I
water, with the most excring section just before entering the River Ranch. A bike path,
which runs along this segment of the river, bas significantly mncreased the recreational use of
this section from bicyclists, joggess, rollerbladers, and walkers. The biggest danger for
boaters on this section is the private bridges which have little clearance during higher flows.

B. River Ranch to Cllie's Bridge——This is the second most used section of the rnver. The
river flows along Highway 89 fram River Ranch to the Donner Creek inflow at the western
end of the Town of Truckee. The National Forest Service has three campgrounds (Silver
Creek, Goose Meadows, and Gramite Flats) on this section. Heavy use of this river segment
is due to the location of these campgrounds and easy access to the river. While most of the
fiver is easily accessible to recreational users, there are a significant number of homes
(especially on the eastern side of the river} and private properties which are posted. This
section offers boaters Class 1 and I1I water and has significant traffic during periods of
higher tlows in the spring and early summer. No commercial rafting companies are cusrently
operating on this section of the river (although one company has filed for a permit with
Placer County). Kayakers are the most {requently seen users on this stretch of the nver.
During periods of high flows, spin/lure/batt fishing is the most common way for anglers o
fish. Bait fishing seems to be the most effective way for anglers to catch fish during higher
flows. As the flows slow during the summer months, riffles and pocket water begin to
emerge, which in turn draws increasing numbers of fly fishers. This is also a popular section
for those anglers who want to get 1n a few hours of fishing after work.

C. Ollie's Bridge to Hirschdale Bridge (Town Section) -~This section beging at the Donner
Creek inflow (Ollie's Bridge} at the southwest comer of the Town of Truckee. There is an
unimproved parking area which bas a capacity of about 10 vehicles. This access point is
popular with kayakers who wish to boat the challenging "Town Section” of the river (rated

as Class IIT) during spring runoff. The most popular segment of this section for anglers
parallels Glenshire Road. There are many pullouts and umimproved parking areas which
allow for easy access to the river. From the inflow at Trout Creek, the river is designated as
"wild trout water" and is restnicted to single and barbless hook lures and flies ondy. Both fly
fishing and spin/lure/bait fishing take place on this section, but fly fishing is the norm. The
most popitlar times to fish this section are Apnl and May before the spring nmoff oceurs and
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late July through the end of the fishing season on Qctober 15, This section ends with the
popular "bunkers" area that is accessible {rom the north or south day use areas by Hirschdale
Bndge.

D, Glenshire Bridge to Boca Bridge.—This section flows between Glenshire Bridge and
Boca Bridge. This section 1s popular with recreational boaters and is rated as Class II. ‘This
4.5-mile section offers easy access pounts at both bridges. Although considered a Class IT
section, at higher flows (4,000 cfs), many would place it in the Class Il category. Fishing at
the beginning of this section has resulted in confrontations with the San Francisco Flycasters.
The Flycasters own % nule of property on the niver, which restricts foot access. However,
those floating through on watercraft are legally allowed 1o fish. Fishing this section becomes

popular when flows are below 800 cfs n both the spring and fall. Wading this section is
more difficult than other sections of the rver; spin/lure/bait fishing is more popular than fly
fishing. Prosser Creek enters the Truckee River in this section and offers anglers (willing 1o
walk) fine small stream fishing. Prosser Creek and its inflow are accessible fmrnI 80 West
by tumning north on an unimproved road. This area is popular among fly fishers and s
known as "Joe's Schoolyard.” Long, smooth runs make the area around the Prosser Creek
inflow attractive to the dry fly enthusiast. Fishing the Prosser Creek mnflow area 1s most
popular when the spring runoff has subsided 1n August and September. The Little Truckee
River enters the Truckee River proper just before Boca Bridge. This is a popular put-in point
for commercial rafting companies.

E. Boca Bridge to Floriston—This section is the most popular with commercial rafting
companies. Most outfitters put in at the Lirtle Truckee confluence a few hundred yards from
Boca Bridge and takeout at Floriston. Much of this section is Class II and I1I except the last
% mile, which contains the Bronco and Jaws rapids (both are Class TV). Rafting takes place
on this section when flows range from 1,000 o 4,000 cfs. Numerous rafting guides constder
2 flow of around 2,000 cfs to be "ideal" This section is also pepular with more experienced
kayakers. The area around Boca Bridge is popular with anglers because of its easy access and

¢uality fishing.

F. Floriston to Verdi—Just below Floriston Bridge, where the washed out Farad Diversion
Dam is located, is a popular spot for kayakers to gather and "surt” and do "rodeo” moves on
the wave that is produced by a conerete slab from the fallen dam. Commercial and private
rafters and kayakers often use this section of the river. This section is rated as Class II,
except for the portion from Farad to Vendi, which contains both Dead Man's and Staircasc
rapids (both are considered Class IV whitewater). This section requires three portages
because of concrete diversion dams (Fleish, Steamboat Canal, and Verdi). Crystal Peak Park
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at the west end of Verdi s a popular recreation site that offers impraved facilities and easy
access to the river. Although this is not a popular put-in site for boaters, rafters and kayakers
frequently pass through. Spin/lure/bait fishing 1 popular and productive because of mamny
deep holes that hald trout.

G. Verdi to RenofSparks (Town Section).—This "urban" section of the Truckee River is
easily accessible because of the many parks that Line the river through Reno and Sparks.
Some limited rafting and kayaking rake place during March, Apsil, and May when the spring
runoff begins {see table 7). There is also a kayak slalom course by Mayberry Bridge which 1s
used in the early spring and summer months. Durng the hot summer months, rafters
occasionally use this section to "play” in the river to beat the hot temperatures. Fishing is
the most popular recreational activity through this section of the river. Several parks run
along this section of the river through downtown Reno and Sparks. Although some fly
hishing does rake place here, spin/lure/bait fishing is more popular. Several anglers who fish
this section of the river say thar the fishing is good because of the periodic stocking by the
Nevada Division of Wildlife. Stocking starts in March and continues through September,
with rainbow trout being released every 2 weeks from Sparks west to Verdi. Most fishing
takes place during the late spring and summer when the flows have started to decline from
the spong runcff.

H. Steamboat Creel Inflow o Pyramid Lake.—This section of the niver is used very linle
use compared to the rest of the river. In fact, it was difficult for our surveyors to find anyone
to survey, even on weekends. Although some recreational use does take place on this
section, &t is minimal in comparison to the upper reaches, Spin/hure/bait fishing and rafting
were both observed on this section. From Sparks, the river flows thiough a hot and dry
desert environment for approximately 40 miles along 1-80 until it leaves the highway and nuns
through Panste Indian reservation land. Aloﬂg I-80, there 15 hitde access to the river because
of the significant amount of private property. The only river access site that people
encountered along I-80 was near Derby Dam. Conversations with locals familiar wich this
area said that little recreation takes place,

1. Donner Creek (Frem Prosser Dam to the Truckee River).—Donner Creek is a small but
signiftcant tnbutary that feeds nto the Truckee River just above the Town of Truckee. A
small dam on the eastern shote of Donner Lake feeds the creek. From a recreation
standpomt, the most important aspect is that Donner Creek runs through Donner State Park
and Memonal. Most recreational activity on the creek takes place here. Both fly fishing and
spin/ lure/ bait fishing take place from the banks. Because the creek is small, raftiog and
kayaking do not occur.
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@ Lake Tahos to River Ranch

B River Ranch to Danners Creek inflow (Ollies Bridge)
@ Donner Cresk inflow ta Glenchire Bridge
® Glenshire Bridgeto Boca Bridge

B Bocz Bridee to Floriston

@ Flonisten 1 Verdi

© Verdi to Beno [ Sparks

G Steamboat Creek

@ Little Truckee River

@ Prosser Creek
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). Prosser Creek.—Prosser Creek 15 also a small stream that is popular with fly fishers.
Many anglers visit this stream to get away when the Truckee River becomes crowded.
Prosser Creek is only accessible from westbound 1-80, 4 miles west of Boca Reservoir.

K. Littte Truckee River (Between Stampede and Boca Reservoirs).—This is the most
sigmificant tributary that feeds into the Truckee River. The section berween Stampede and
Boca Reservotrs is highly used by anglers of all types during the early spring (May- June) and
after the spring runoff has subsided to 5C0 cfs or below. Fly fishers and bank anglers
congregate where the Lirde Truckee River enters Boca Reservoir because of its easy access
and quality fishing. The Little Truckee River is considered to be one of the more productive
fisheries in the arca hecause of the prolific insect populations and quality habitat.

Churacteristics of Recreation River Users on the Truckee River ond
Selected Tributaries

Nearly all Truckee River recreation users are from Californta {72.3 perceny), while 22.7 per-
cent are from Nevada {table 3). Males make up 63.4 percent of the recreation users {table 43,
Thete are 27.6 percent who have attended college (alrmost 60 percent are college graduates or
have 2 post-graduate degree} (table 5). Thus, most of the people recreating on the Truckee
River are nghly educated. Household incomes between $50,001 and $70,000 make up

23 percent of the users, and 23.4 percent cam over $75,001 (table 6). Those who recreate on
the Truckee River make a relatively high income, yet all income levels are represented on the
nver. Overall, recreanionists on the Truckee River are highly educated, high-income males
who hve within a day’s drive of the niver.

The data given in tables 2-6 are representative of the river and selected tributaries as a whole.
Each of the selected rributanes {Donrer Creek, Prosser Creek, and the Little Truckee River)
draws a different population of recreational usets. Donner Creek attracts families who are
camping i the Donner State Memorial Park. Prosser Creek attracts mainly fly fishers
secking solitude and a small stream fishing experience away from the crowds. The Liale
Truckee Raver is similar 1o the Truckee River except that it does not receive rafting or
kayaking pressure. Both bank and fly anglers primanly use the Little Truckee River. There
has recently been a proposal for the niver to be managed as a blue ribbon fishery, which
would make 1t catch and release only.
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Tabls 3.—State porticipants are from

State Number of people Percent of .pé:::ple o
California 120 736
MNeveda a7 2.7
Texas 1 AN
ldahe 1 0.6
Michigan 2 1.2
Or_egon 2 2 -

Table 4 —Gender
Mumber of people Percantage of people
Male 104 3.4
Female al 36.6

Table 5 —Education tevel

Some high school
Graduated high school
S5ome collage

Graduated 4-year eollege

Post-graduate degree or work

Number of peopie

Percentage of peopié

1
20
45
40
57

0.6
12.3
27.6
24.5
35.0

Table 6. —Househald income

Less than $15,000
315,001 - $25,000
$25,007 - 535,000
$35,001 - 550,000
$50,001 - $75,000
575,001 - $100,000
Orer $ 100,000

Mumber of people

Percentage of pecple

17
18
26
19
35
1%
16

1.2
12.0
¥7.3
12.7
23.3
12.7

107




Table 7.—Recreationists an different river sections by activity

SIS} PUD JOATY JO SOYSLIBODIDYY) 7

5
oy
-
[§+]
Q
3
o
o
3
River Fly- Spinflure Sight- Q
section  fishing fishing Kayaking  Rafting  Tubing  seeing  Camping Riking  Picnicking ~ Swimming 8__
A/B 15.5 26.3 18.2 40.7 0.0 30.9 59.1 20.0 00 . 30.0 io”
C 23.2 11.3 14.9 9.3 0.0 17.6 18.2 30.0 100.0 20.0 2
19.0 17.0 23.8 25.9 0.0 20.5 45 200 0.0 30.0 S
(o]
E 6.3 7.6 26.5 5.5 0.0 3.0 0.0 0.0 0.0 10.0 o
o
F 7.7 3.8 2.5 3.7 0.0 5.9 4.5 0.0 0.0 0.0 ?_|
=
G 1.5 17.0 1.6 5.5 0.0 10.3 0.0 0.0 0.0 10.0 ‘5—
H 35 1.9 0.8 1.9 0.0 3.0 00 100 0.0 0.0 3
=
) 16.9 9.4 0.0 1.9 0.0 5.8 13.7 10.0 0.0 0.0 s
@
J 2.8 3.8 0.0 3.7 0.0 1.5 0.0 10.0 0.0 0.0
K 3.5 1.9 1.7 1.9 0.0 1.5 0.0 0.0 0.0 0.0

Total  100.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 100.0 100.0
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3. Specific Recreation Activities, Uses, and Preferences

QOverview of Recreation on the Truckee River and its Tributaries

Truckee River—From its onigin at the outlet on Lake "Lahoe, recreation begins within the
first 50 feet of the Truckee River. Fanny Bridge, which crosses the river 50 feet {rom the
dam, 15 Tahoe City's answer to an aquarium and 1s a major tounst attraction. During the
sumimer, there are always people leaning over (thus, the brndge name) watching the hundreds
of trout that congregate in the ghly oxygenared vater that is released from Lake Tahoc.

The trout are impressively large and are quick to snatch up any mosel of food dropped into
the water, Tlshmg ts not permitted within 1,000 feet of the dam. Durnng the summer
months, rafting is the rumber one recreational activity on the first 3.5 miles of the nver. Raft
rental companies catch the attention of visitors coming into Tahoe City from Highway 89.
There are two permitted raft rental outfiters that sell "do it yourselt” ralt tnps down the first
3.5 miles of the nver. The urips end converuently at 2 aruficial water "roundabout™ at River
Ranch. Dcpendi.ng on nverdlows, the self-guided floal generally takes around 1-1/2 to

3 hours. Recreanion on this section 15 not imited to water acuivities. The Truckee River
Bicycle Path parallels the river from Tahoe Gity 10 Alpme Meadows. Bicycle nders, in-line
skaters, joggers, walkers, people watchers, and people wishing to stay on dry land are
abundant along the "bike” trail. To avoid contlicts with fishermen, rafting companies do not
put tafts an the river before 10:00 a.m. or after 4:30 p.m. This keeps the prime fishing times
(moming and evening) free of commercial rafts that put down fish and make them
impossible to cawch.

From River Ranch down to the Town of Truckee, kayaking, fishing, and camping are popular
recreation activities, There are three Forest Service campgrounds (Granite Flats, Goose
Meadows, and Silver Creek) along Highway 8% between Tahoe City and the Town of
Truckee. The campgrounds are open all year, but the mamn season 15 from Memornal Day to
Labor Day. These campgrounds have a total of 133 campsites, vault tollets, and hand pump
water wells. Although many campers stay n tents, RVs are the most popular {form of
accommedation. These campgrounds are also popular with the retired community; some
have been staying in the same campground for 15 years. In the spring, this secuon is abo
popular with kayakers. As the water starts to ebb and the rocks start to protrude, fishing
slowly replaces kayaking as the main "on river" recreation. Both bank and fly anglers
cousider this section of the river 1o be "good” {on a scale from excellent to poor).

The niver through the Town of Truckee is 2 popular intermediate to advanced run for
kayakers. [hring the spring runoff, this section is rated as Class 111 whiewater because of
the continuous whitewater. If you abandon your boar and have to swim this secuon, 1t
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Is nOt easy to get to shore. Tt is advisable 1o have your "roll" down before mening this
secuon. When the flow drops below 800 cfs, fishing starts to become more consisient, and
tishermen can often be seen while driving along West Street.

From the cast end of the Town of Truckee to Hirshdale Bridge, fly (ishing is the main game.
The river from Trout Creek to Boca Bridge 15 designated as "wild trout waters” and requires
artificial lures and flies with barbless hooks, There are many pullouts and unitnproved
parking areas along Glenshire Road. One local fishing guide who travels the road every day
stated, "At a mimum, { see 3-4 cars parked along s section at any given time from late
June through mid August.” Although there is some rafung and kayaking activity along this
section of the nver, angling is by far the most poplar recreational activity. From Glenshire
Bridge 1o Boca Bridge, both fishing and boating are equally popular. Althcugh bank access
for anglers 15 somewhat limited, fishing this section by boat is becoming increasingly popular.
There have been many confrontations with land owners {owned by the San Francisco
Flycasters) and anglers awempting to fish through their propeny (which is legal as long as
they stay in the boat or raft). "This is also a grear mtermediate Class IT + kayak run which is
very popular with intermediate boaters or as a “warm up” for more advanced kayakers.
Private rafters also regularly use this section.

The mam section of the niver for rafting is from Boca Bridee 1o Flonston. 'This section is
also the most used section of the Truckee River by commercial cutfitters. During June and
July, rafters head down the river anticipating the Jaws and Bronco rapids which guard the
takecut point at Floniston. While 95 percent of 1his ever-popular run is considered Class J1
and I1I, Jaws and Bronco rapids are considered (lass TV rapids and are not for the faim of
heart. These rapids can be avotded by an easy portage (which is often done by children and
the {aint of heart). Fishing is also popular, but access is somewhat limited since the river is
away from the highway.

Flonston 1o Verdi 1s also considered an advanced river runner's section, with mumerous

Class IIT rapids and one (Dead Man's Curve) Clags IV rapid. Just east of the bridge ar
Floriston is the former site of the Farad Diversion Dam, which was washed out in the flood
of 1997, Tlus 1s a popular site for kayalers to gather and "surf" the wave made by the
concrete remuants of the dam. Kayakers take turns surfing and attempiing "tnick” moves on
this "artificial” wave while enjoying the camaraderie of other boaters. Two diversion dams
{Fliesh and Verdy) have to be ponaged on this section. Crystal Peak Park on the west side of
Verdi 1s popular with anglers, sightseers, picmckers, and families enjoying the ourdoors. The
park of fers easy access to the river for fishing or as a lavnching site for boats. There are
pictuc tables, extra large yalls, restrooms, and a paved parking lot that make this area popular
for famuly gatherings and groups. The dominant recreational activities in Crystal Peak Park
are picnicking and spin/lure/bait fishing,
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The River Bend area on the east side of Verdi is also used for fishing, launching boats, and
swimoung,. Although there are no mproved faciles, this area is very popular. This area
differs from Crystal Peak Park in that it draws peopke who are there for a more specific
(tishing or boating} recreationat activiry.

Rafting or kﬂ}‘lkmg trom River Bend to the Patagoma outdet 15 also a popular run for pnvate
rafters and oceasionally commercial outlirrers. Fishing on this section is also popular. The
Nevada Division of Wildlile stocks the river here with "catchable” size rainbow trout.

Reno and Sparks have many river parks that allow casy access 10 the river. Spin/lure/baic
tishing is the most popular form of angling in this section of the river, although fly fishing is
alse popular. The Nevada Division of Wildhfe stocks this section of the nver every 2 weeks
from March through September. This section of the Truckee River is what the Nevada
Diviston of Wildlife calls a "pur and take fishery." Wingfield Park, Idelwild Parl, and
Fisherman's Park are favored fishing spots by Reno and Sparks locals who say that the
fishing 15 excellent dunng the late spring and summer months. There is also a kayak slalom
course near Mayberry Bridge, which is frequented by kayak enthusiasts. The final section of
the river from Steamboat Creek to Pyramid Lake follows Interstate 80 to the Town of
Waddsworth where 1t heads north and runs through the Pyrarmid Lalke Tndian Reservation.
On several trips to Pyramid Lake, our researchers observed only three people who were using
the river for recreation. Researchers amempred to find recreationists at different times of the
day and week, including weekends. Access to the river on Paime land s mostly restricted and
discouraged, although plans for allowing access to the river for fishing is being considercd.

Little Truckee River.—The section of the Little Truckee River that was investgated {or this
study lies between Stampede and Boca Reservous. This section of the nver winds through
open meadows and valleys and is popular with fly fishers and bank anglers because of the
healthy population of rainbow and brown trout. Streamn and habrat improvement projects
have improved this section of the niver that has eliminaved the need to plant trout due to
increased success in reproduction. The Little Truckee River inlet irto Boca Reservoir is very
popular with anglers. There 15 an adequate shoulder along the road that provides easy access
down 1o the nver. Boyington Mill C&mpgmund 15 located on the Lirtle Truckee River,

4 miles north of Boca Dam. This campground is popular with anglers who fish the river.
The campground offers 10 campsites and has 1 vault toilet. The “meadows section” just
north of Boyington Mill Campground is also popular. There 15 2 parking area with trails
leading down to the niver. Tt has been recently proposed that this secuon {between Stampede
and Boca Reservoirs) be designated as a "wild wout” fishery. These regulations would reduce
the bag himit from five trout of any size (o two trout 14 inches or smaller. Bair fishing would
also be eliminated, allowing fishing with artificial Hies and Tures only.
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Donner Creek —onner Creek lies west of the Town of Truckee, The section of Donner
Creek, which is inciuded in this stady, 13 from the outlet of Donner Lake to s confluence
with the Truckee Raver. Three miles of the creek he wathin Donner Memorial State Park.
The park offers 150 campsies, day use, premclang, [shing, and 2-1/2 miles of hiking trails.
Anghng, although not considered as good as the other arcas contained in this repert, does
take place. Most of the creek ranges from 13 to 30 fect wide and can be easily fished from is
banks. Most of the angling pressure that takes place on Donner Creek is from campers whe
arc Qtd}ﬂng l". tl'lE' C.lmpgmund qulnnTng ﬂnd bal‘. f]bh.lﬂg SEEm IO be th& f.lUlTllnanl‘. {Oﬁ-ﬂ Uf
angling. Most of the anglers who fish Donner Creek are mote generlists than "expert” fly
fishers. Rafting and kayaking do not ecour on Donner Creek

Prosser Creek.—The segment of Prosser Creek included in this study is from the Prosser
Reservour outflow to 1ts confluence with the Truckee River. Due to its small size, Prosser
Creek 13 not suitable for rafung or kayaking. The creek is accessible from westbound I-80
(the same pullout anglers use 10 access "Joe’s Schoolvard”™) a few miles west of Old Boca
Brdge. Fly hishers seeking solitude and a small stream angling experience fish at Prosser
Creek,

Recreation Activities Defined

The Truckee River is well known for its scenic values and water-based recreation
opportunities. Although most of the recreational activities are directly water-based acuivities,
hiking, bird watching, picnicking, and sightseeing are popular activities that are indirectly
linked to the nver. For this study, data were collected for all recreation activities. However,
this report focuses on four major instream recreational activities that Reclamation has noted
as indicator activities. These include fly fishing, spin/lure/bait {ishing, kayaking, and rafting.
Although there are addimional recreational activities that take place on the Truckee River,
these are the dominant recreational activities that directly depend on riverflows for the quality

of the experience.

Fly Fishing—The Truckee River and selected tributanies have a long history of fly fishing,
Before the 19307, the river was the only place in the world where an angler could catch
Lahotan cutthroat trout from 10 to 30 pounds. Although those days are gone, Lahotan
cutthroat trout are being reintroduced into the river in hopes of establishig themn throughout
the system. Fly [ishing 15 one of the most popular recreational uses of the nver.
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Spin/Lure/Bait Fishing.—Anglers who use spinning and casting methods to catch fish are
placed in a separate category than fly fishers because of the difference in attributes of the
activities, Although some anglers who use spinning or casung methods do wade 1n the nver,
it is most common to use these methods from shore, Since the Truckee River has different
regulations for different sections of the river, anglers who use spinning gear, lures, and bait
‘tend to use sections that allow these methods. 8pin, lure, and bait fishing merhods can be
more effective at flow rates that are higher and lower than those best suited for fly fishing.
Spin/lure/ bait fishing is also popular at Donner Creek primarily due to its family
atmosphere, which appeals to the generalist and not the specialized angler. Bair anglers

are more otented toward catching and keeping their limirs (consumptive) than fly anglers
who are more oriented toward skill.

Kayaking—K.ayaking is a growing sport on the Truckee River. The river's physical
charactenstics make it an ideal medium for kayakers. From Class I to Class [V whitewater
{depending on season and flows), the Truckee River has runs to suit the abilites of most
kayakers. Although there are a few Class IV rapids (Bronco, Jaws, and Dead Man's Curve),
95 percent of the river is rated as Class IT and ITL. These are classes that appeal to
intermediate kayakers. Forthose who whish to try kayaking for the first time, the upper
section by Tahoe City is a great place to get initiated. Kayaking does not occur on the Lintle
Truckee River, Donner Creek, or Prosser Creek.

Rafting —During the high flow months (generally late June through eardy August), rafring
dominates the river as the most popular activity. Commercial rafting (both guided and
unguded) takes place on most sections of the river down 10 Reno. Private mafters are known
to use the river in its entirety. The county licenses commercial outfitters, while public rafters
do not need to be licensed. Rafting does not cecur on the Little Truckee River, Donner
Creek, or Prosser Creek

The upper section of the niver (Fanny Bridge area to River Ranchy} is used more by rafters
than any other section of the river. Due to its mild rapids, almost anyone who wishes to try
this activity is almost guaranteed a good time. Rafters can bring their own rafts or rent them
in Tahoe City at locations along the river. The upper section of the river (Fanny Bridge area
1o River Ranch) is used more by rafters than any other section of the fdver. Due to s muld
rapids, almost anyone who wishes to try this activity can do so. Rafters can bring their own
rafts or rent them in Tahoe City at locations along the nver.

The most "exciting rafting” on the river takes place from the Old Boca Bridge arex through

the Powerhouse Rapid near Reno, Commercial rafting companies run all these sections of
the nver; however, the most popular and exciting run is from the Litle Truckee River mlet
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(near Old Boca Bridge) to Flonston, Most of the run is Class I and IT1, but the anticipation
of the Jaws and Bronco rapids {Class IV) near the end of the trip never quite lets one torally

relax, Rafters can choose to run these rapids or portage (as many companies do with younger
rafters) the Iast few hundred yards of this popular section.

Rafting also takes place on the river in the Reno/Sparks area. Most of the rafting wraffic
through this section of the river is public users trying to stay cool from Reno's summer hear,

Although few in numbers, rafters can occasionally be seen floating on sections of the river
between Sparks and Pyramid Lake.

Whitewater rescue traiming near Floriston.

Camping.—Camping is very popular on the Fighway 89 corridor between Tahce City and
the Town of Truckee. There are three Forest Service campgrounds (Silver Creek, Goose
Meadow, and Granite Flats) on this section of the river, with a total of 151 camp-sites, The
normal use season is from June through October.  Although the campgrounds are open year
round, thete 18 no avatlable dnnking water or camp host during the off season. The
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Boyington Mill Campyround s a popular campsite for anglers who fish the Linde Truckee
River between Stampede and Boca Reservours. Campets generally s and enjoy the nver or
wade and fish.

Picnicking.—There are many picnicking sites along the river from Tahoe City 10 the Reno/
Sparks arca. Many people use the campgrounds along Highway 89 as day use sites to picnic
and spend the day by the nver. Many enjoy just being by the niver and relaxing, Crystal Peak

Park 1s a very popular area for day use and plc.nlckmg Maybeiry Park, Idelwild Park, and
Cottonwood Park are popular picnicking sites 1n the Reno and Sparks areas.

Sightseeing.— Throughout the ]ength of the Truckee River, sightseeing takes on many {orms.
Bird watching and wildlife viewing are the most popular sightseeing activities that occur
throughout the Truckee River basin. There are many pullouts atong both Interstate 80 and
Highway 89 where people can stop to take in the views. Many people who pamt:lpaw in
other recreational activities on the river say sightseeinz 1s their secondary acuvity, Some of
the ralters indicated that sightseeing was as important as their primary activity.

Tubing—"Tubing" is running the nver with a wre inner tube as the watercrafi. This acuivity
15 usually done when the nverflows are lower because mner tubes do not have the control of
rafts or kayaks. During this study, very few tubers were encountered {loating down the nver.
One of the most popular areas for this activity is on the first stretch of the river from Tahoe
Cityto River Ranch. This section 15 rated as Class I, and mubing here 1s relatively safe
compared to stretches of the river where flows increase in mtensity, Persons who parucipate
i this activity appear to be relatively unaware of the potential dangers of the river and
account for many accidents compared to expetienced rafters or kayakers.

Swimming. —Like sightseeing, swimming on the nver wsnally comes as a byproduct of the
participant’s primary activity. Most of the svﬂmmmg takes place as "water play” mare than
actual swimming. Most people take to the water 1o "beat the heat” during hot summer days,
On hot days, many rafiers on the [irst section (section A) of the niver ke o the water 1o
cool off and board their craft for the rest of the ride. The River Bend area down by Verdi is
one place wheee people were seen swimming in significant numbers. This area on the nver 1s
slow moving at lower flows and is relatively safe for this activity. On the far end of the river
by Nixon, people enjoy the calm water on a hot afterncon,
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Hiking.—Few lukers were encountered along the river. There were a few who stated that
they did parucipate m this activity on the user survey. Some fishermen hike into aseas thay
are not 3(.:':655“31& b}r Dth&r [1IEAT1E,

Activities—Number of Visits and User Days

During research on the river, random user counts were taken on each segment of the river.
These counts were used to esumate a projected use for each segment of the nver. The total
number of observations to obtain an average number of users per segment per day divided
the total number of users. The average users per day were multiplied by the total number of
days considered to be the main water-based recreation season (214) to estimate the total use
per segment. Section A was by far the most heavily used segment of the river, with a total of
4,490 river users observed on 22 separate observations (which averages 204.09 users per day
for the envre 214-day pened). Secucen D 55 the second most used segment of the river,
averaging 81.11 users per day, with sections B and C averaging 269 and 302 users per day,
respectively.

Recreationists were asked what river recreation activities they took part in and the average
number of visits and days the user spent on the Truckee River per year. Table 8 gives the
total number of visits, days, and average days spent per visit. The mode for all of the
activities listed 1 2 days, which would account for weekend trips to the river. Kayalers had
the highest use rate followed by sightseeing and fly fishing. Many people stated that
sightseemng was a secondary actvity that came as a byproduct of their pimary activity while
on the nver.

Preferred Times to Visit

Preferred times to visit the Truckee River and its tibwgazies for water-based recreational
activities range from March through October. June through September were the most
preferred months; however, there are some significant exceptions to these preferences.

March, April, and May are by far the most preferred months for kayaking because of the high

watcr Tlows.

Preferred umes to visit the Truckee River (table 10) for water- based recreational activities
ranges from March through October. The fishing season on the Truckee River begins in
April and continues through the middle of October. June, July, and August are the most
preferred months for fly fishers, with July being the most preferred.
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Table 8. -Cbserved vser numbers por segment—
users per day and projected vse

Obsarved Projected use

LSS per Users per sagment/
Section segment per day yeor
A 4,490 20545 43,967
B 249 15.82 3,384
C 302 1:3.13 2,810
D 730 21N 17,601
E 118 7.86 1,683
F a0 5.71 1,222
G 181 ?.52 2,037
H <] 266 554
I 35 318 480
i 0 Q.00 o
Tatal 5,871 343.086 73,238

Table 9.-~Acfivities ond use per year for survey respondents

Percent of visits Percent of days Average days
Activity per year per year per visil

Fly fishing 20.9 23.80 1.21
Spin/lure/bait fishing 15.1 16.60 .26
Rayaking 314 27.94 1.02
Rafting 5.0 4.80 1.11
Tubing 0.4 0.34 1.22
Sightsesing 21.2 20,10 1.09
Camping 3.8 4,32 1.30
Hiking 2.0 1.80 1.05
Ficnicking 0.2 .30 1.66

Total 100.00 1.22

150.0

Table 11 shows the preferred months for spin/lure/ban anglers to visit the aver. The
highest use manths are June, July, and August. Spin/lure/batt anglers, although not as flow
dependent, prefer the same months.
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Table 10.—Preferred fly fishing months by the Truckse River sections a | &
2 |la
Section  Section  Section  Section  Section Section Section Section  Section  Section 3 g
Month A/B C D E F G H 1 ] K Total -
3]
Q| >
March 8 10 7 5 1 1 1 1 1 2 37 g 18
S
April 8 10 7 5 1 1 1 1 1 2 37 S §
O -
May 0 10 7 5 1 1 1 1 1 2 29 S |
=18
June 9 17 14 8 4 1 4 10 4 5 76 i
2 |5
July 12 25 18 8 4 1 6 13 4 5 96 o |2
D e
August 14 19 16 7 3 1 5 15 5 5 90 -1
|3
September 6 14 12 4 2 1 4 12 2 2 59 LI B
]
October 6 1 1" 4 2 1 1 8 1 2 47 a

.Y
o~
os)
o

Total 63 116 92 23 61 19 25 471




Table 11.—Preferred spin/iure/bait fishing months by the Truckee River sections

Section  Section  Section  Section  Section Section Section  Section  Section  Section

Month A/B C D E F G H | J K Total
March 5 2 2 0 0 4 1 1 1 0 16
April 5 2 2 0 0 4 1 1 1 0 16
May 5 2 2 0 0 4 1 1 1 c 16
June 12 4 3 1 2 7 1 3 2 0 35
July 17 4 3 2 2 8 1 4 2 0 43
August 13 4 3 2 2 7 1 3 2 0 37
September 3 0 1 0 1 1 0 3 0 0 9
October 2 0 1 0 0 1 0 3 0 0 7

Total 64 18 17 5 7 36 6 19 9 0 179
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By a large margin, kayakers prefer March, Aprl, and May to recreate the Truckee River, with
the most popular sections being A, B, C, and D (which total 299 user days). According to
our survey, kayakers prefer higher flows, which occur in the spring.

Unlike kayaking, table 13 shows that rafters prefer months June, July, and August. July was
the most preferred month, with 39 user days, followed by June and August with

29 user days, respectively. Tt is suspected that rafters are more otienicd toward weather
(temperatures), with kayakers being more concerned with water flows.

4. Facility Locations

On the upper section of the river from Tahoe City to River Ranch, the raft rental companies
have installed toilets and trash receptacles for those who use this section of the nver. The
compaties also conduct a daily “sweep” of the river, picking up trash after the day is donc.
At the takeout, rafters can take refuge from the sun under open tents while they wait for the
bus shuttle back to Tahoe City. It is this stewardship and effort from businesses that use this
section of the river that maintains a quality expenience for their clientele and private users of
the nver.

The US. Forest Service has 14 campgrounds within Tahoe National Forest. While not all of
these campgrounds are directly on the Truckee River, they are within a few minutes dnive.
Along Highway 89 Scuth, there are three campgrounds (Granite Flar, Goose Meadows, and
Silver Creek), These are very popular with campers, anglers, and other river users. The
normal use season for these campgrounds is from June through October. These three
campgrounds offer a total of 133 campsites with fire pits, picnic tables, toilets, and drinking
water. Day use of the campgrounds is popular with picnickers, anglers, sightseers, and others
who enjoy the cutdoors.

From the Donner Creek confluence to Boca Bridge, there are few facilities other than what is
available in the Town of Truckee. In the plaza section of the Town of Truckee, there 15 a
visitor center, a multitude of restaurants, sporting good supply stores, grocery stores, and gas
stations. Just east of Truckee, there are portable toilets at the parking areas along Glenshire
Drive {these are popular with anglers). Other than toilet facilities, rver users muast be self
sufficient. The Boca Bridge area is also equipped with portable toilets, complemerus of the

rafting companies that use this arca as a put in for rafting trips. A portable toilet is also
available ar the rakeout under the bridge at Flonston.

Crystal Peak Park, located in Verds, offers a paved parking lot, torlets, water, pienic tables,
and large grills for group gatherings. There always scems to be people enjoying this well
equipped park.




Table 12.—Preferred kayaking months by the Truckee River sections

Section  Section  Section  Section  Section  Section  Section  Section  Section  Section

Month A/B c D E F G H [ J K Total
March 15 18 25 16 1 8 0 0 0 0 83
April 15 18 25 16 1 8 0 0 0 0 83
May 16 19 26 18 2 8 0 0 0 0 89
June 7 5 7 9 1 4 0 1 0 0 34
Juty é 4 5 8 0 4 0 1 0 0 28
August 5 4 4 8 0 5 0 1 0 0 27
September 0 0 0 0 0 0 0 1 a 0 1
October 0 0 0 0 0 0 0 0 0 0 Q

Total 64 68 92 75 5 37 0 4 0 0 345
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Table 13.—Preferred rafting months by the Truckee River sections 5 a

] =+

Section  Section  Section  Section  Section  Section  Section  Section Section Section 8_ %
Month A/B C D E F G H | J K Total 2
(8]
March 3 2 5 3 2 2 0 1 0 0 18 2
April 3 2 5 3 2 2 0 1 0 0 18 S
o}
May 3 2 5 3 2 2 0 1 0 0 18 >
jou g
June 13 5 5 2 1 2 0 1 0 0 29 2,
Juty 17 6 8 3 2 2 0 1 0 0 39 &
1
August 12 4 5 3 1 2 0 2 0 0 29 i
September 0 1 2 1 H 1 0 0 0] 0 6 5

October 0 1 2 1 1 1 0 0 0 0 6
Total 51 23 37 19 12 14 0 7 0 0 163
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i, Tahos State Park boet ramp in Tahee City,

2. 115 Forest Service cempground along highway 89
Silver Creck, Goose Meadows, and Cranite Flazs, -

3 Pullouts on highway 8% between Tahoe City and Truckes, 485

4, Donner Creeck inflow (west side of Truckee], ]

5 Pullouts along Glenshire read berween Truckes and
Glenshire;

%, Glenshire Bridge:

7. Old Boca Bridgs;

i Floriston Bridge,

9. Farrad power plant;

10, Crystal Peak Park,

11, River band,

12 Patagomia,

13 Maybemy Park,

14. Moybermy Brides,

15 Crissy Caughlin Park;,

18 Booth Street Bridge,

17 Wingfield Park,

i 8. Figherman Park,

1% Glendals Diversion Darm;

20. Rock Park,

21, Derby Dam

33




4. Facility Locations
Instream Flows and Recreation on the Truckee River

River Access Points

Access points along the Truckee River range from maintained parks with full facilities to faint
tratls that head toward the nver from the road. From Lake Tahoe to the Town of Truckee,
the river parallels Fighway 83, wath many maintained access poimts (US. Forest Service
campgrounds) that allow for easy access to the river. This section of the highway has swide
shoulders that allow river users to park almost anywhere alang the tiver from Truckee to
Squaw Valley,

From the west end of the Town of Truckee, the river leaves the road and becomes less user
access friendly. In the "Town Section” of the river "Ollie's Bridge" is the most popular
access point. Akhough mostly popular as a put-m for kayakers nnning the "Town Section,”
anglers and people just relaxing and enjoying the river also frequent this spot.

The access points aleng Glenshire Road are popular with anglers who fish the "wild trour
waters” section of the river. There were usually three to four cars (minimum) parked along
this section of the river at any given time during mid-June through mid- August. The access
at Hirshdale Bridge 15 also very popular. Although fly fishers create most of the traffic, this is
also a popular access for kayakers and ralters. Just down river of Hirschdale Bridge, there
have been conflicts between private property owners (San Francisco Flycasters) and anglers
fishing from boats.

Before the Prosser Creek inflow to the Truckee River, Highway 80 again parallels the river.
From the Prosser Creek inflow to Verdi, frequented access points include Old Boca Brdge,
Floriston Bndge, Farad Powerplant, C'.tystal Peak Park, and the nver bend on the east side of
Verdi. The Patagonia headquarters is also a popular takeowt site for those whe put in kayaks
or rafts at Verdi.

'There are many access sites to the river as it winds through Reno, and Sparks, Nevada.
Frequented access sites along this section of river include Mayberry Park, Mayberry Bridge,
Tdlewild Park, Booth Street Bridge, Wingfield Park, Fisherman’s Park, Glendale Diversion
Dam, and Rock Park. From the eastern end of Sparks to Pyramid Lake, access to public
sections of the river 1s very limited and not well defined, As the niver leaves I-80 and runs
north toward Pyramid Lake, access to the river is controlled by the Paiute Indian Reservation.

Most Used Access Points

Truckee River—

{1) Tahoe State Park boat ramp o Tahoe City
{(2) Pullouts and parking from River Ranch to Tahoe City
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(3) US. Forest Service campgrounds along Highway 89— Silver Creek, Goose
Meadows, and Granite Flats

(4} Pullouts on Highway 89 between Tahoe City and Truckee

(5} Donner Creek inflow (west side of Truckec)

(6) Pullouts along Glenshire Road between Truckee and Glenshire

(7) Glenshire Bndge

(8) Old Boca Bridge

(%) Flonston Brdge

(10) Farrad Powerplant

(11) Crystal Peak Park

(12} River bend

(13) Patagonia?

(14} Mayberry Park

{15) Mayberry Bndge

(16) Crissy Caughblin Park

{17} Booth Street Bridge

{18} Wingfield Park

{19} Fisherman Park

{20} Glendale Diversion Dam

{21) Rock Park

Little Truckee River.—The Little Truckee River can be accessed at pullowts that are along the
road leading from Boca to Stampede Reservoirs. The popular inlet into Boca Reserveir has
extra wide shoulders, which makes close access both easy and convement. There is also
parking at the Boyington Mill Campground, 4 miles north of Boca Dam. Upstream there

are two parlding areas that allow access to the meadow section behind Stampede Reservo.
From both of these parking areas, there are walking wrails down 1o the river.

Prosser Creek.—Access to the section at Prosser Creek between Prosser Reservoir and the
Truckee River is located on westbound 1-80 a few mmles west of Old Boca Bridge, The
turnoff is onto an unimproved dirt road which leads 1o the railroad wracks. Although it is
possible to drive down to the tracks, a four-wheel drive is recommended. This is the same
_p'uﬂout and access to the popu]ar "Toe’s Schoolyard” fishing site.

Denner Creek.—Donner Creek can be accessed from Donner Creek State Park. Anglers
can either park at the museum or pay a day use fee for access to the river back to the
campground.
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Facilities

Trails and Pullouts—There are many pullouts along roads that paralle] the Truckee River.
‘These pullouts allow for easy access to the rver and range from shoulders along the highway
to faurly large unimproved parking areas. Along Highway 89 between Tahoe City and the
Town of Truckee, there are many pullouts aJong the shoulder of the road. Although some
are somewhat hidden, regulars that visit the nver are famufiar wath them. The more obvious
pullows are close to the US. Forest Service campgrounds (Gramte Flat, Goose Meadow, and
Silver Creel). These are accessed for day use. From these pullouts, there are tratls that lead
to popular boat put-in sites and {ishing areas. Along Glenshire Road, there are pullouts that
allow anglers to aceess the dver at almost any specific location.

As the river parallels I-80, pullouts become few and far between. One of the more popular
pullouts along this section allows access to the Prosser Creek inflow 1o the Truckee River.
This pullout can only be accessed heading westhound on I-80, approximately 4 miles west of
Boca Bridge. The area under the I-80 bndge at the tumoff to Boca Reservoir is also popular
with both anglers and boaters. There are two pullouts at Floriston— one is under the brdge,
and the second can only be accessed on I-80 westbound. This pultout 1s popular wath
kayakers that go 1o "surl” the wave caused by the blown-owt Flonsten Diversion Dam.
Diown by the Farad Powerplant, there are pullouts with trais leading to the river.

Down river from Farad, pullouts become scarce due to the significant amount of private
property. Along some of the off ramps a few miles from Reno, there are pullouts that are
used by anglers familiar with the area. Past Sparls there is only one obvious pullout by the
Derby Dam exit off of eastbound I-80. Most of this section is private propetty, ¢ any
pullouts along this section are on private property. As the river heads north on to the Panite
Indian Reservation, there are pullouts along the river, but these are also on private property.

Bike Paths.— The Truckee River bike trail starts at the north end of Tahoe Ciry and conunues
4-1/2 miles 1o River Ranch. This is a paved two-way trail that 1s popular with bicychsts,
runners, rollerbladers, and walkers. The paved trail is also wheelchair accessible. This bike
path allows aesthetic views of the Truckee River and encourages appreciation for the river's
natural habitat. ‘The Truckee Rotary Club has plans to continue the vral connecung
Glenshire, Truckee, and Donner Lake to the existing trail from Tahoe City.

Camping—The U.S. Forest Service has many campgrounds that are on or very close to the
Truckee River. The most used campgrounds are along Highway 89 between Tahoe City and
the Town of Truckee. Silver Creek Campground s approxumately 5 miles south of Truckee,
1ts factlities include 27 campsites, drnking water, and vaule wotlets. Goose Meadows
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Campground is located approximarely 3 miles south of Truckee. Facilities include 24 camp-
sites, hand pump wells for ddnking water, and 1oilet facilives. Granite Flat Campground is
the most popular and largest campground along thus section and is 1 mile south of Truckee,
Facilities include 75 campsites, wheelchair accessibility, drinking water, and vault toilets. The
only other U.S. Forest Service campground that is on the river lies 4 miles north of Boca
Dam. Boyington Mill Campground 1s popular with fly fishers who fish the Litle Truckee
River. Facilities include 10 campsites and vault totlets. No drinking water is available.

Donner State Park has many campsites that are on the bank of Donner Creek. These camp-
sites are the first choice for campers who fish Donner Creek. Facilities mclude drinking
water, shower facilities, charcoal grills, and fire pits.

Outfitters and Shops—There is a muliitude of cutdeor sporting good shops in both Tahce
City and Truckee that offer gear to rent or purchase. These inchide shops that spectalize in
fly fishing gear, kayaking supplies, and rafting gear. Most shops offer daily and weekly reatal
of gear; some shops offer guide services or can refer interested parties w local guides (see
appendix for list of outfitters, guides, and shops).

5. Instream Flows

Optimum Recreation Flow Levels for Professionals

The following 1s a list of optimum flows for each of the four indicator recreational activities.
This list was derived from the mean flows as recommended by professional cutfitters and
guides. Streamflows for specific recreational activities were taken from professional outfiter
questionnaires because of their extensive knowledge and expenience with both professional
and private recreational use of the river and their knowledge of cfs flows on the niver.

Kayakers and rafters prefer higher water conditions which provide for more exciting and
challenging runs down the tiver. Higher flows produce "standing waves" such as the popular
("park and surf") just down from Floriston Bridge. This type of wave 1s generated by the
remnants of the old Farad Diversion Dam when flows exceed 800 cfs. Changes in flow
levels can increase or reduce the difficulty rating of a particular section of rver. A section
that is rated as Class III (such as the Boca to Floriston run) at flows above 1,500 cfs 1
lowered 1o Class 1T at flows below 800 cfs. Optimum flow levels are subfective and depend
on the type of experience desired and the skill level of the users.

Owerall, anglers prefer moderate to lower flows more than rafrers and kayakers. Anglers,
who prefer fly fishing, look for flows that allow for casy wading and access to fish holding
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water which might be in the middle of the river and obstructions which hold trowt. Although
not necessary, wading mncreases a fly fisher’s enjoyment and success rate. Higher flows also
Lot commercial guiding opportunities because increased flows may be dangerous for
inexpenenced anglers. Some guides won't take clients on the river when flows exceed levels
that produce an unacceptable fisk for clients. Bank anglers are less particular about flow
levels than fly fishers because this style of angling and the equipment they use does not
requre that they enter the river. One recurring theme between both fly fishers and bank
anglers was the consistency of flows. Flows that are rapidly increased or reduced decrease
success rates among both groups of anglers.

Optimum Flow Level by Recreation Activity and River Section

Section (A) - Lake Tahoe Cutlet to River Ranch .—

Flyfshing: 350 - 500 cfs allows for adequate flows and reasonably easy wading.
Spin/bere/ bait fishing. 350 cfs - 600 cfs,

Rafurg: A 400-cts flow is swaft enough to keep an exciting pace down river and makes for a
I- 10 2-hour trip down to River Ranch, Ar flows above 500 cfs, bridges on this section of the

river may have to be portaged. Commercial rafting companies stop renting rafts when flows
are below 100 cfs and above 700 cfs.

Kayzkirg. For kayaking, optimum flows depend on a kayaker's skill level. Many kayakers are
against the regulatton that restricts all wateteraft from operating on this section when flows

exceed 1,250 cfs.
Section (B) - River Ranch to Donner Creek Inlet.—
Fhy fishing. 500 - 600 cfs are oprimum flows for this section.

St loeres bant fisking: Bapk fishers are more successful when the flows are slightly higher
(600 - 800 cfs) than those desired by fly fishers.

Raftmg: 800 - 1,000 cfs results in Class It - TIT whitewater sections.

Kayaking: 830 - 1,000 cfs results in Class I1I - whitewater sections.




5. Instreorm Flows
: 39
Instream Fows and Recreatfion on the Truckee River

Section (C) - Donner Creek Inlet te Trout Creek Inlet—

Flyfushing Ar 400 - 500 cfs, guides say this section fishes well. When flows exceed 800 cfs,
wading, becomes very dif [icult.

Spin/ture/ buit fistrg: 600 - 800 cfs 15 an optimum flow for spin/lure/bait anglers because
these flows produce more fishable water for this type of fisfﬁ.ng_

Rafting At 900 - 1,200 cfs, this section (Town Section) is considered continuous
Class II - ITI whitewater.

Kaytking Ar 900 - 1,200 cfs, this section (town section) is considered continuous
Class I - II] whitewater.

Section (D) - Trout Creek Inlet to Old Beca Bridge (Little Truckee Inflow).—

Fly fishirgz 400 - 500 cfs produces the best conditions for fly fishing on this (desigmated as
"wild trout water”) popular section of nver.

Span/Yre// iz fisking: Same as flows for fly fishing but spin/lure/bait anglers will have less
difficulry fishing at slightly higher (600 - 800 cfs) flows than fly fishers.

Rafting: At 900 - 1,200 cfs, this section offers Class I + whitewater.

Kaypiking. Popular with intermediate kayakers at 900 - 1,200 cfs, it is rated as a
Class 11 + nun.

Section {E) - Old Boca Bridge (Litthe Truckee Inflow) to Bridge at Floriston.—
Fly fishing 400 - 500 cfs is "ideal" for fly fishers, but flows up to 700 cfs are manageable.

Spin/lre/ bt fishing: At 400 - 500 cfs, this section is relatively easy to wade, but, for those
who fish from the bank, flows of 600 - 800 cfs still offer good fishi.ng.

Rafting: 800 - 1,200 cfs preduce "safe and exciting” Class II - IIT whitewater for this run
except for the Class IV rapids, Jaws and Bronco {which can be easily portaged). The
optimmumn flows desired by outfitters and guides are 2,000 ofs. This is the only section of the
river that rafting guides will run berween 500 - 600 cfs because of this section's deeper
channels which keep rafts from runmng aground.
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Keyaking: Depending on individual kayaker's abilities, preferred [lows for this section range
from: 1,000 - 2,000 cfs. Many kayakers run all but the last portion of this section (Bronco and
Jaws rapids).

Section {F) - Floriston to Verdi (River Bend).—

Fly fishing: 500 - 600 cfs is "ideal" for those who choose to wade. For those who float this
section, higher flows of 600 - 700 cfs are better.

S pin/ lowres bt foshirg, 500 - 600 cfs produces good fishing, but higher flows of 600 - 700 cfs
are still manageable with spinning gear.

Rafting: 2,000 - 4,000 cfs 15 considered acceptable for rafting this section.

Kayking. Depending on an individual kayaker's abilities, preferred flows range from 1,500 -
2,000 cfs, which produce Class 11T + whitewater.

Section (G) - River Bend (Verdi) to Steamboat Creek Inflow,—

Flyfishing. Flows from 500 - 800 cfs produce the best conditions for fly fishing.
Spin/ e/ bait fishing - Flows from 600 - 800 cfs offer good fishing.

Rafting Flowrs at 2,000 cfs produce consistent "fun” (lass IT whitewater. Mike Miltner of
Tahoe Whitewater Tours said he would take clients down this section with flows up to
4,000 cfs.

Kayaking: 2,000 - 4,000 ofs produces Class 11 - I whitewater.

Section {(H) - Steamboat Creek inflow to Pyramid Lake.—
Fly pshing: 1,000 - 1,500 cfs.

Span e/ ban fsbing 1,000 - 3,000 cfs.

Rafting: 1,000 - 3,000 cfs.

Kaakmg 1,000 - 3,000 cfs.




5. Instream Flows
41
Instream Flows and Recreation on the Truckee River

Section (I} Little Truckee River - (Section Between Stampede and Boca Reservoirs).—
Fly fsbing: Optimum flows for this section are 100 - 250 cfs.

Spur/ b/ bt fshinge 200 - 500 cfs.

Rafting: Does not oceur on this section.

Kayking: Does nat occur on this section.

Section (]) - Prosser Creek - {From Prasser Dam to the Truckee River).—
Fly fishing 40 - 70 cfs.

S/ loere/ b fishirg 40 - 70 cfs.

Rafiing: Does not occur on this section.

Kauking Does not oceur on this section.

Section (K) Donner Creek — (Donner Lake to its Inflow into the Truckee River)—

Fly fishing 40 - 50 cfs.
Sptn/leoe/batt fishing: 40 - 50 cfs.
Rafting: Does not occur on this section.

Kayaking: Daes not occur on this section.

Optimum Riverflows For Survey Users

Participanus were asked if they would recommend a flow rate for the niver that would
enhance their recreational experience. Table 14 gives the recommended flow rate for each
activity. For angling, in general, consistency of riverflows has a considerable influence on
angler’s success rates. For flyfishing, a medium (58.6 percent) and consistent (31.0 percent}
flow is recommiended. Spin/lure/bait anglers also stated their preference for medium

(68.3 percent) and consistent (22.7 percent) flow levels. Kayakers’ (61.0 percent) preferences
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Table 14.—Cptimum flows for surveyed users

Fercent

Percent that Parcent Parcert that prefer

prefer that prefer that prefer consistent
levw Flows mediuvm flows high flows flows Total
Fly fishing 2.2 38.6 5.2 31.0 100.0
Spinflure/bait 4.5 48.3 4.5 227 100.0

Fishing

Kayaking 12.2 24.4 61.0 2.4 100.0
Rafting i2.0 52.0 320 4.0 100.0

lean toward higher flows than rafters (32.0 percent). The difference in flow preferences in
boating activities 1s due to the experience desited and the ability level of the participants.
Rafters expressed their desire for exciting but perceived safe flows, while kayakers tend to
look for a more challenging experience.

Categorization of "High,” "Medium,"” and "Low" Flow Levels per River Segment
On the survey, participants were asked to state the preferred flows for their recreational
activity, Participants stated erther "high," "medium," “low,"or "consistent” to describe flow

levels. ‘The following list was derived through input from professionals and recreationists
who were familiar with the river sections and cfs flow levels.

A. River Ranch to Donner Creek Inlet —

High (Graater than 900 cfs
Medium 500 - 900 ck
Lowe Less than 500 cfs

B. Donner Creek Infet to Trout Creek Inlet—

High Greater than 900 cfs
Medium 300 - 900 cfs
Low Less than 500 ofs
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C. Trout Creek inlet to Old Boca Bridge (Little Truckee Inflow).—

High
Medium
Low

Greater than 900 cfs
500 - 900 cfs
Less than 500 s

D. Qld Boca Bridge (Little Truckee Inflow) to Floriston Bridge —

High
Medium

Low
E. Floriston to Verdi (River Bend) —
High

Medium
Low

Greater than 1,500 cfs
800 - 1,500 s
Less than 800 cfs

Greater than 1,500 cfs
00 - 1,500 s
Less than 600 cfs

F. Verdi (River Bend) to Steamboat Creek !nflow.—

High
Madium
Low

Greater than 2,000 fs
1,606 - 2,000 cfs
Less than 1,000 ofs -

G. Steamboat Creek inflow to Pyramid Lake.—

High
Mediurn
Low

H. Little Truckee River—
High

Medium

Low

Graater ther 2,000 ofs
1,000 - 2,000
Less than 1,000 s

Greater than 800 cfs
300 - 80Q cfs
Less than 300 ofs

B
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. Prosser Creek —

High Graater than 80 ds
Medium 40 - 80 fs
Lowe Lass than 40 ds

J. Denner Cresk—
High Graater than 40 ofs
Medium 10 - 40 cfs
Low Less than 19 cfs

Flows That Stop River Use

Participants were asked if there was a flow rate that would keep recreationists from using the
nver. Results are documented in tables 15 and 16. All but two of the responses indicated
that flow rates would keep them from using the river. For fly fishers, kayakers, and rafters,
100 percent of the respondents mdicated that flows would stop use on the river (table 15).
The influence of water levels and the role it plays in determining the amount of user days is
significant. For tly fishers, 76 petcent said huigh flows, and 24 percent said low flows, wuuld
keep them from using the tiver. Spin/lure/bait anglers also indicated thar 34 percent would
stop using the river if the river was too low, or 66 percent would stop if the river were wo
kigh. For boating activities, 92 percent of the kayalers and 84 percent of the rafters indicated
that low flows were unacceptable for their activity and would stop use on the river. Only

8 percent of kayakers and 16 percent of rafters would stop use on the river if the flow was
high. The difference in response rates for high flows can again be atuributed to the

expenience desired.

Table 15.—Flows that would and weuld not stop use

Mumbaer thot

said, "Flow Percent that soid, MNumiber that said,  Percent that said,
would stop “Flow would stop  "Flow would not "Flow would not
use." use." stop use." stop use.'
Fly fishing 38 100.0 0 0.0
Spin/lure/bart 23 2.0 2 8.0
fishing
Koyaking 44 1000 1] 0.0

Rafting 21 100.9 Q 0.0
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Table 16 —Low and high flow that would stop Lse

Percent that said, "Low Percent thet said, "High flow
How would stop use would stop use.”
Fly fishing 240 760
Spinflure/bait fishing 34.0 66.0
Kayaking 92.0 8.0
Rafiing g4.0 16.0

Respondents gave the time of year that had the best flows for their activity {table 17). For fly
fishing, July (22.0 percent) and August (19.4 percent) were the most favorable times of the
year, followed by Sepember {13.5 percent). During this tume, flows are lower than the spring
mn-off flows. For spin/lure/bait fishing, Tuly (25.2) and August (20.9 percent) again were
the most favorable times of the year. They also stated that June {20.1 percent) is also a
favorable time of year. These numbers drop off in September {7 8 percent) and also the
spring months of April (9.4 percent) and May (9.4 percent), For kayakers, spring is the best
time for flows, wath 31.1 percent in Apnl and 32.6 percent in May. As summer approaches
and flows lnwer numbers drop dramatically. In eatly fall, numbers drop to virtually zero.
Results of the questionnaire indicate that kayakers prefer high flow levels that are found in

spring runoff.

Rafters prefer the summer months of June, July, and August to participate in their activity.
This is what rafters m table 9 mdicated they prefen‘ed Summer preference could also be
explained by the fact that summer is the primary ime outfirters take rafters on the river.

The best months of the year for flows that enhance sightseemg opportunities are the spring
and summer months. The numbers peak iz July and then drop 1o almost nothung i the {all
months of September and October.

Campers believed that the months of June, July, and August were the best flow months., The
spring months of April and May also had significant appeal for campers.

6. Whitewater Classifications

The following river rating classification system is designed to give a grade or class to secuons
of whitewater or rapids. These ratings are designed to give boaters an approximate difficulty
of a given section of river so the paddler can match his or her skill level on appropnate




Table 17-—Percent of users indicating time of year when flows are the best

Spin/
Fly lure/bait Sight-

Month fishing fishing Kayaking ~ Rafting  Tubing  seeing  Camping  Hiking Picnicking
April 1.7 9.4 31.1 9.0 0.0 16.0 16.0 33.3 0.0
May 1.7 9.4 32.6 9.0 0.0 16.0 16.0 33.3 0.0
June 10.0 20.1 12.9 22.0 0.0 20.0 19.9 0.0 100.0
July 22.0 25.2 10.6 33.0 0.0 26.7 23.1 33.3 0.0
August 19.4 20.9 9.8 24.0 0.0 18.7 18.6 0.0 0.0
September 13.5 7.8 1.5 2.0 0.0 1.3 3.2 0.0 0.0
October 1.7 7.2 1.5 1.0 0.0 i.3 3.2 0.0 0.0

Total 100.0 100.0 100.0 100 0.0 100.0 100.0 100.0 100.0
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secrions of river. This nver classification is accepted on rivers throughout the world. The
systern goes from Class I {easiest) to Class VI (most difficult). Most of the Truckee River is
rated as Class II or 111, but, there are a few rapids, (Bronco, Jaws, and Dead Man's Curve)
which are considered as Class IV. Ruiver classifications are objective and can change with
flow rates of the river. The following list describes the characteristics that are considered for
each class.

Class I—Easy

Fast-moving water with riffles and small waves. Few obstructions, all obvious and easily
missed, with lirtle training. Risk 1o swimmers 1s slight, and self rescue is generally easy.

Class Il—Novice

Straightforward mpids with wide, clear channels, which are evident without scouting the river
ahead. Occasional maneuvering may be required, but rocks and medium sized waves are
easily missed by trained paddlers. Swimmers are seldom mjured, and group assistance, while
helpful, 15 seldom required. Rapids at the upper end of this raung are rated as Class IT +.

Class fll—Intermediate

Rapids with moderate and irregular waves which may be difficult to avoid. Complex
maneuvers in fast corrent and good boat control in tight passages or arouad ledges is often
required. Large waves are present but are easily avoided. Injuries while swimming are rare;
self-rescue is usually easy but group assistance may be required to avord long swims. Rapids
at the upper end of this rating are rared Class III +.

Class |Y—Advanced

Iatense, powerful, but predictable rapids requiring precise boat handling in rurbulent water.
Rapids may require "must do" moves abave dangerous hazards. Secouting the rapids is
necessary the first time down. Risk of mjury to swimmers is moderate to high, and water
conditions may make self rescue difficuk. Group assistance for rescue is often essential but
requires practiced skills. Rapids at the upper end of this rating are rated as CLASS IV +.
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Class Ve—Expert

Extremely long, violent rapids which expose a paddler 1 above- average dangers. Prrops
may contain large, unavoidable waves and holes or steep, congested chutes with complex
demanding routes. Rapids may continue for long distances between pools, demanding a high
level of fitness. A very rehable "Eskimo roll,” proper equipment, extensive experience, and
pracuced rescue skills are essential.

Class VI—Extrame

These runs have almost never been attempted and often exemplify the extremes of difficulry,
unpredictability, and danger.

Whitewater Classification Rating by Segment on the Truckee River
River Segtnent.—

A. Lake Tahoe to River Ranch—(lass 1.
B. River Ranch to Donner Creek Inlet (Ollie's Bridge) —Contmuous Class 11 - I11.

C. Donner Creek Infet {Ollie's Bridge} to Glenshire Bridge.—Class II - 111 continuous
whitewater, Truckee Falls rapid is raved as Class III - III +. The Town Section is continuous
whitewater, and kayakers should be confident in their "combat roll” because of the lack of

places to exit the river.

. Glenshire Bridge to Boca Bridge —Class 11 - 1} +; a popular run for intermediate
boaters.

£ Boca Bridge to Fioriston—Most of this section s rated as Class IT - 111, but if run in
entirety includes Bronco and Jaws rapids, it is rated as Class IV. Other rapids inchide

Junkyard rapid Class IT + and Ratlroad rapad Class 1T - 111.
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F. Floriston ta Verdi—Class 111 - IV whitewater. This section starts with the Blowout
rapid (Class IIT) and the “Park and Surf” (Class III) 300 yards east of Floriston Bridge. These
two rapids ate at the site of the old Farad Diversion Dam.

Crher rapids on this section include Dead Man's Curve rapid ((lass IV), Son of Dead Man's
Curve rapid (Class IIT +), Stawrcase rapad (Class (01 - I1I +), and Unnamed rapid {Class I1I -
IIT 4.

G. Verdi to Reno/Sparks.—Class ITI. The section from River Bend to Patagonia is a
popular run for both rafters and kayakers. Rapids on this section include the River Bend
rapid (Class 11} and the Powerhouse rapid (Class IT - III),

H. Steamboat Creek Inflow to Pyramid Lake—lass I. Note: Segments I, ], and K are
not given a whitewater classification since rafting and kayaking do not occur on these

sections.

7. Existing Opportunities

Expansion of Recreation

Recreational use on the Truckee River is centered on the river's natural attributes that make
each section unique and attractive to different user groups. Most of the river segments that
are heavily used are popular because of the physical characteristics of that section,
Recreationists tend to go to popular areas because they are well known. Dispersing
recreation use to some of the less used sections of the river would spread out somme of the
crowds that congregate ar popular areas. Fishing guides have "secret” places to take clients
fora greater wilderness expenience. Fishing guides have expressed their interest in expanding
guided fishing trips to some of the less popular areas. One guide said, “If it's not private
property and there are fish, we'll detour from the crowds."

One local rafting company has expressed interest in guiding trips on some of the less popular
segments of the nver. New technology in building rafts has enabled boats to run water that
would be considered toc low for rafting. These low draft pontoon rafts could open up
sections where traditional rafts would hir the bowom of the river, Rafring companies also
have to obtain permits to run new sections of the river, which can be a difficult and lengthy
process. Rafting numbers are controlled on the Truckee River through use permmits granted

by the county in which they operate.
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improved Access

Although there are many existing unimproved access pomnts on the Truckee River, improve-
ments could be made to somge of the more popular spots while keeping environmental
damage to 2 minimum. The upper sections of the nver in California have many improved
access points, including several paved and gravel parkung areas between Tahoe Gity and River
Ranch. The US. Forest Service campgrounds along Highway 89 offer day usc of their
faciliries for a $3 fee. Access to the “Town Section” of river in Truckee could be improved

if the propused bike path is constructed. This would allow people to have foot access to the
river in this section. Access to the river from Glenshire Dnive could be improved if traiks
were constructed 1 keep foot traffic contained, thereby reducing environmental damage.

Access along Highway 80 is minimal and not well marked. River access signs would be an
improvement and would kecp people from wandering on to private property. Access to the
lower section of the river below the Reno/Sparks area would be a welcome addition and
might help to iucrease use of this underutilized section of the aver. [f access points were
created, this section of the river could help spread out users and provide new areas for people
to enjoy the river. On the Pyramid Lake Panute Indian Reservation, access i minimal, but
plans for allowing fishing access to the river is being considered. Providing fec access areas
for anglers could bring in additional revenue for the Paiute Tribe and would be welcomed by
anglers sccking to tish for the Lahontan cutthroat trout.

Public Educaiion

Providing the public with information on the Truckee River is important for both access and
safety issues. The map produced by River Advennares and More, Sierra Pactlic, Sierra
Nevada Whitewater Club, and The Truckee River Yacht Club is an excellent tool 1o help
inform recreationists about river access points, river classifications, parking areas, available
facilities, and diversion dams. Spreading knowledge and informarion in this way 15 an
excellent way 1o improve the quality of recreation for niver users.

Special Events

Truckee River Day was started in 1993 as a way to restore, protect, and educate the public
about the Truckee River. Events have included erosion control, stream stabilization, trail
building, and niver cleanup. While ver restoration and cleanup are important, education 15
also a main focus. The Truckee River Habitat Restoration Group hopes that Truckee River
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Day will increase public awareness of the tiver. Other special events, especially on the river
section below Sparks, could increase recreation use on this seldom-used section. Cne event

might be a fishing contesy another might be 2 canoe race or float day:

Lahantan Cutthroat Trout

The Lahontan cutthroat trout 1s the prize of the Truckee River's wildlite. By the early 1940,
these fish had largely disappeared from the Truckee River and were listed as an endangered
species in 1970, In 1975, this classification was changed to threatened status. The US. Fish
and Wildlife Service is currently working toward the goal of recovering the species. The
recovery of this fish has been controversial, with some of the angling public being opposed
because some areas where they fish have been closed. If this unuque fish is restored to the
river, it could have a slgnﬁxc.mt impact on tecreation on the Truckee River. The

Lake Paiute Reservation. is consideting management plans that would allow anglers access to
the river on reservation Jand. One fishenes biclogist for the reservation stated thar there was
currently a viable population of Lahontan cutthroat trout on reservation lands. If a plan to
allow fishing on the reservation were developed, this would open up a unique recreational
experience for anglers and would provide the reservation with a new source of revenue.

Lohuntan Catthroal Trowut

e i goritia o uberd s diowes & w ¢

The Lahonfan cutthroat troof.
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Existing Opportunities by River Section

Section A: Tahoe to River Ranch.—~This 15 2 most-used pan of the river when flows are
greater than 160 cfs. The rafting rental companies are very busy when the flows are pood.
The problem exists when flows are less than 100 cfs. An opportunity that could be available
for businesses would be to promote nterpreuve niver walks with a guide. When the warter 15
5o low that no rafts are able to flom, these walks could be done on the bike trail that runs
paraliel to the nver. The company’s vans could be used to pick up customers at the River
Ranch Restaurant, where they pick up rafters, and take them back to the shap. The inter-
pretive programs could be designed 1o talk abour local history, the natural resources of the
area, flora and fauna, and issues that affect the funure of the niver. Local historans would
train the employees who are doing the interpretive walks, as well as the US. Forest Service,
the Division of Wildlife, ete. They would promote this in their shops, local hotels/

condominiums, and through local tounsm advertsement.

Section B: River Ranch te Donner Creek Inlet (Ollie's Bridge).—This part of the tiver has
three campgrounds. Recreatonal opportunitics include promoted kayak clinics, fishing
clinics, wildlife photography clinics, and interpretive talks about the natural resources and
wildlife. This could be done in coopetation berween local businesses and government
agencies. This would give campers/locals who do not use the niver an opportunity to learn
abour different recreation acuvities. Promouon could be done at the campgrounds, local
businesses, and government agencies. These are highly used areas and give the businesses
and public agencies the ability to educate visitors of the area and protect the river and wildlife
1t suppons.

Section C: Ollie’s Bridge to Hirschdale Bridge (Town Ser_tion) —This section of the river is
popular and gets lugh use because of its location to the city. Spong provides a (lass I
whitewater experience, while the summer creates a great area for fly fishing, Opporruntties
for this section could be a special event that celebrates the tiver. This would give local
businesses a chance for increased promotions o locals/ visitors. Public agencies would do a
community outreach teaching about the river, recreational oppertunities, and how the niver
supports the natural resources and local wildlife. This event could include races and games

'[113{ {DCUS QIl 'lllE I'i‘l-'ﬁ‘l’.

Section D: Glenshire Bridge to Boca Bridge.—Increased access to the river could be
established in this area because there arce a lot of privately owned warchouses and a junkyard.
The park could also be expanded o give greater access wo the nver. This 15 a heavily used
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arca for fishing, with the "wild trout waters” from Trout Creek to Boca Bndge. There is the
possibility of providing educational matenals on low impact fishing and kayalang at the
pullouts via signage.

Section E: Boca Bridge to Floriston—This i1s the most popular section of the nver for
commercial ourfitting rafting companies. They could offer free days of rafting to the local
community to educare the public about their business and the river. Because of this dver
section’s popularity, it is recommended that the opportututies are at a maximum working
level. The guides provide educational outreach of the river through their businesses.

Section F: Floriston to Verdi—The Boca City landmark is located where rafting companies
takeout, This is a great opportunity to do an interpretive walk for rafters. It is a self-guided
tour. This could be promated more through the rafting companies, local area businesses, and

POVELITENt Agencics.

Section G: Verdi to RenofSparks (Town Section).—Reno and Sparks have river parks that
allow great access to the river. The following are oppormnities for this section of the
river— special events that teach kayzking to locals and visitors, events sponsored by the local

Parks and Recreation, fishing clinics, interpretive talks at the parl-:s a fishing derby for
children, and handicap accessible areas for fishing.

Section H: Steamboat Creek Inflow to Pyramid Lake—More access and pull-offs are
needed. Renc Parks and Recreation could provide trips, purchase land to create parks,
campgrounds, etc.

Sections | and J: Donner Creek and Prosser Creek.—I'romote small stream fishing in order
10 lessen the impact that occurs on the Truckee River. This could be done through local

businesses, government agencies, and organizations focused on fishing.

Section I Little Truckee River {Between Stampede and Boca Reservoir) —Create more
access and purchase conservation easements to allow anglers the opportunity 1o access this
section of the river,
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8. Conflict and Crowding

Users were asked if they had felt crowded at their first access point while on the over and
where they left the dver. Based on all three locations, less than 3 percent perceived that the
river was extremely crowded, 17.2 percent thought the river was moderately crowded, 27.6
percent viewed the river as slighdy crowded, 44.9 percent thought the tiver was not crowded
at all, and 7.3 percent did not answer this question. While talking with peeple on the river,
most people did not consider the river 1o be ctowded, One local gidde said, "Sure, there
might be a lot of people out on the river, but there ate plenty of places to go if you ate
secking a solitary expedence.” People tend to congregate at certain areas due to the rivet's
characterdstics (e, "wild trout section'), Whitewater classifications also draw people seeking
a certain recreational expetience. On the uppermost secdon of the rver {rom Tahoe City to
River Ranch, the gentle Class [ water makes it an ideal place for those river users seeking an
enjovable and relaxing trip down the river. Those who seek an exciting and challenging
expetience might rua the section from Boca Bridge to Floriston, which has Class IV rapids.
Most users that had experienced conflicts with othet users said that they were usually caused
by lack of common courtesy. One area of conflict that needs to be addressed is where the
Lirde Truckee River enters Boca Reservoir {section I). Anglers who fish this popular atea
have expressed their negative feelings toward boats and jet skus that move through this
secton of the Little Trackee River interfering with those who are wading and fishing from

the bank.

'y . ; '.. i' til !

Boots heg up the Little Truckee River from Boca Reservoir.
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Tchle 18a.—Acceptable number of peopls by actual numbe- seen ot the river's access putin

Mumber
of pecple Acceplabie number of people to see of the river's gocess put-in
scen [%a)
0 1 2 3 4 5
0 0.0 0.0 714 00 0.0 0o
1 10G.0 400 7.4 0.0 12.5 10.G
2 0.0 40,0 284 50.0 300 0.0
3 0.0 20.0 357 c.0 12.5 10.0
4 0.0 00 0.0 0.0 12.5 20.0
5 0. G0 7.4 0.0 0.0 16.0
) 0.0 Q.0 7.4 .G 125 0.0
8 0.C 0.0 .0 G.0 o0 0.0
10 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 00 0.0 0.0 0.0
15 Q.0 0.0 7.4 500 0.0 0.0
20 00 00 0.0 0.0 0.0 0.0
Totel 1000 1000 1000 1000 100.0 1000

Table 18b, —Acceptaile number of people by actucl number seen or the river

Nurrber
of people Acceptable number of people ‘o see on the river
seen (%
- 0 1 2 3 4 5
0 33.3 0.0 59 00 0.0 7.7
1 33.3 30.0 11.8 0.0 0.0 0.0
2 33.3 50.0 234 16.7 45,1 30.7
J 0.0 10.0 29.4 16.7 15.4 15.4
4 8.0 0.0 [.a 33.2 15.4 23
5 0.0 0.0 11.8 16.7 0.0 15.4
o} 0.0 10.0 5.9 16.7 7.7 ¢.C
a 0.0 0.0 0.0 0.0 7.7 ¢.0
0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.4
|5 .G 0.0 0.G 0.G v 0.0
20 .0 0.0 0.0 .0 0.0 7.7

Totel 100.0 100.0 1060 EEID.D 100.0 1500
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Table 18c.——Acceptable numher of peopte by actual number scen af the river's takeout

Hurber
of people Acceptable number of peopla to see of the river's takeout
seen ()
O - 1- ) 7 S _d 4 5

0 0.0 ) 0.0 7.7 DU UE}_ B UO
1 100.0 250 7.7 0.0 0.0 2.1
2 Q.0 A0.O 0.8 333 571 545
3 0.0 25.0 30.8 33.3 14.3 2.1
4 0.0 0.0 0.0 0.0 14.3 91
5 0.0 0.0 7.7 0.0 0.0 9.1
& 0.0 0.0 15.3 0.0 14.3 0.0
& 0.0 0.0 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 00 0.0 0.0
15 0.0 0.0 0.0 33.3 0.0 e
20 0.0 0.0 0.0 0.0 (?.CI Q.0

Total 1000 100.0 31000 100.0 100.0 100.0

Table 190.—FParceived crowding of put-in
Mumber of rasponses Percentage of responses

Extremely crowded 4 2.4

tModerately crowded 3 18.5

Shightly crowded 33 31.5

47.6

Mot crowded

80

Table 19b—Perceived crowding on the river

E xlreme]y crawded

Maderately crowded

Slightly crowdead

MNat erowded

MNumber of responses

Percentage of responses

5
33
48
a2

3.0
19.4
28.6

48.8
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Toble 19 —Percewved crawding ot lukeou?

Mumber of responses Percenh;ge GilIESFJHHSES
Extromaly crowded| 5 i 3.0 |
Moderately crowded 30 17.8
Slightly crowded 50 29 8

MNat crowded g3 49 4

Table 20.--Types of conflicts on the Truckse River

Number of Parcentage of
Type of conflict people people

Mone 2 77.7
Further rafting regulations & 4.1

Fly fishermen i 1.4

Bark fishermen 2 1.4
Landowner 2 1.4
Water monagement 4 4.1

Too many pegple 13 8.9
Cams 1 0.7
Pewer boats 1 0.7
1,250 dfs regulations 1 0.7

Most people [eel that it is acceptable to see between zero to five people while at the
niver access put-in. The actual numbers that people said they saw were between 0 to
20 peaple.

In table 12, it was found that 77.7 percent of those surveyed said that they did not have any
conflict. While 8.9 percent said that they had 2 conflict wath too many people being on the
river, 4.1 percent said that they have had conflicts with mfrers. This infornmation reatfirms
that there 15 very livtle conflict on the Truckee River ar this pount in time and that the few
conflicts that do exst are caused by too many people and erowdimg on certain sections of the
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aver. I use continues o mcrease, © may be necessary to regulare the nuinber of users
allowed on the nver at any onc Lime and/or segregale river secuons for dillerent user BIGLDS,

9. Expenditures

This secticn of the report gives data on how much is being spent by Truckee River recreation
users who responded to our survey. The information 1s then projected 11 section 10 of this
report 1o show how much nver recreation users are spending per year.

'lable 21 shows how much is being spent (on each specilic cxpenditure item) by each actrviy
group.

Table 22 shows how much all survey respondents are spending on each expenditure item in
Truckee, the Reno/Sparks area, and other areas.

Table 23 shows how much each survey respondent spent per visit 1o the Truckee River on
each item purchased.

The key figure shown in table 23 is the average dollar amount spent per visit for each survey
respondent. Each user spent, on average, $138.18 per visit to the Truckee Raver. This
amount 15 used in section 10 to calculate the total amount being spent by recreationists on
the Truckee River and its tributanes.

Table 24 shows the projected user numbers and expenditure per river segment and year. The
greatest number of users is in section A of the Truckee River, with 204 users per day on this
section of the niver, with a projected use number of 43,467. This area is near Tahoe Gty

and is a popular site {or visitors. Users observed im this study spent $28,182 on this river
segment. The projected money spent by all recreational river users 15 $6,035,011. "The next
most popular site for recreation users is section D of the river. There are 81 users per day on
this section of the niver, which projects 17,358 users per year. The amount s projected to be
$2,398,528 per year. The least number of users and monies spent are in the Prosser Creek,
Donner Creek, and Little Truckee River arcas.

The total number of users courmed dunng our study period on the aver was 5,871, The
average of users per day counted during cur study on the river was 343. "The rotal amount of
money spent on the river is $47,418. The projected number of users on cach secuon of the
river totals 73,238 users spending a projecied amount of $10, 239,766,




Table 21.—Amount spent by survey respondents by activity and item

($)
Multiple
Spin/lure/ major Other
Commodity Fly fishing  bait fishing  Kayaking Rofting activities activities Total

Camping fees 268.00 382.00 0.00 224.00 91.00 126.00 1,091.00
License fees 544.00 585.00 90.00 25.00 55.00 0.00 1,299.00
Hotel and motel ~ 2,455.00 0.00 0.00 1,715.00 0.00 0.00 4,170.00
Restaurant 1,665.00 374.00 4460.00 1,530.00 320.00 280.00 4,629.00
Groceries and 2,080.00 615.00 428.00 1,195.00 390.00 260.00 4,968.00
supplies

Gas 830.00 385.00 685.00 470.00 232.00 70.00 2,672.00
Shopping 595.00 420.00 100.00 935.00 50.00 250.00 2,350.00
Equipment rentals 130.00 220.00 100.00 290.00 40.00 0.00 780.00
Fishing supplies 1,015.00 665.00 200.00 0.00 0.00 155.00 2,035.00
Guide services 515.00 0.00 0.00 440.00 0.00 0.00 955.00
Other 0.00 140.00 0.00 60.00 0.00 0.00 200.00

Total 10,097.00 3,786.00 2,063.00 6,884.00 1178.00 114100 25,149.00
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Table 22 —Total expenditures by lacotion and itern purchased for oll survey respondents

Truckee Rena/Sparks élhcr areno Total

Cumping fees 1 ,D‘?]_.bﬁ - Y { . 1,091.00
Licensa fees 9L7.00 242.00 160 .00 1,29%.00
Hore! and motel 3,825.00 345,00 0 4. 170.00
Restaurant 4.13%.00 480 .00 0 4.649.00
Groceries and 4,741.00 227.00 ¥ 4,768.00
supplies

Gas 2.297.00 37500 O 2,672 .00
Shopping 2,315.00 35.00 0 2,350.00
Equipment &40.00 100,00 g 740.00
rentals

Fizhing supplies 1,685.00 350.00 0] 2.035.00
Guide services 255.00 G o 255 00
Other 200.00 0 0 20000

Total 22.8953.00 2,154.00 100660 75,149.00 )

Table 23—Expenditures per average respondent
by item purchased

3 spent Teal spant I:sy
Expenditures tem per persan users surveyed
Camping fee; &.00 1,097.00
License fees 7.04 1,299.00
Hotel and motel 2271 4,170.00
Restaurant 26.55 4,669.00
Groceries and supples 27.30 4,768.00
Gas 14.44 2.672.00
Shopping 12.71 2,350.00
Equipmeant rentals 4.00 740.00
Fishing supplies 11.18 2,035.00
Guide services 5.15 955.00
Cther R PR 200.00

Total _ 13318 25,14%.00
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Tokle 24 —Projected user numbers and expenditures by river saction ard year

Mumber of  Average

LISErS nurmber
courded of raers Projected use b spentby  Projected $ spenl

River ower stucly counted per users por segmentfyear
sactions period per day segment/year counted all users

A 4,450  204.09 43,467 78,189 6,035,011

B 269 15.87 3,385 2,211 447,739

C 302 1313 2,810 1,814 388,285

O 730 B1.11 17,358 11,208 2,398,528

E 18 7864 1,683 1,085 232,557

F 80 571 1,222 a9 168,858

G 181 e.52 2,037 1315 281,473

H 8 2.66 594 367 82,355

| a5 318 A80 439 G3,962

i 0 0 0 ] 0
Tatal | 5,871 343.086 73,238 47 418 10,23%,746 -

10. Projections on How Changes in Flows
Affect Visitation and Expenditures

This section deals with increased visits and expenditures when changes in flow occur. These
changes in use and expenditures are compared to higher minimum flow, consistem flaws,
and/or higher flows. Data are given fist for all survey respondents and then projected 10 all
river users. Lastly, data are given for each major activity group.

The total mcreased visits and expenditures for the survey respondents has been calculated by
the total number of visitors from table 8 multiplied by the average per person expenditure
from table 23.

The total increased visits and expenditures {or the lour major recreational activitics were
calculated as a percentage of the number of visitors from table 8 and the average of the per-
person expenditure from table 21 for each separate major recreation category of fly fishing,
spin/lure/bait {ishing, kayaking, and rafting. The toral expenditures from the four major
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recreation categones {lables 26-29) wall not equal the total increased visits and cxpenditures
{rom table 25 because recreationists may have chosen more than one ma;nr artwrty m which
they participated, Also, che average expenduurc [or all recreationists is not just based on the
four user groups. Tuincludes activities such as [y fishing, spin/lure/bait fishing, kayaking,
rafting, camping, hiking, sightseeing, tbing, and picnicking,

Total Increased Visits and Expenditures for Survey Respondents

Of the visitors surveyed, 10.1 percem (18) would increase, on average, 7.7 visits per year if
higher minimum flows existed, which represents 138 more visits per year, a total merease
of user days of 221, and an increased expenditure of $19,069. (This is based on a per-person
expenditure of $138.18 x 138 visits.)

Of the visitors surveyed, 23.2 percent (42) would increase, on average, 3.3 visits if more
consistent flows existed, which represents 139 more visits per year, a total increase of user
days of 222, and an increased of expenditure of $19,207. (This is based on 2 per- person
expenditure of $138.18 x 139 visits.)

Cf the visitors surveyed, 4.0 percent {7) would increase, on average, 6.2 visits if higher llows
existed, which represents 43 more visits per year, a total increase of user days of 69, and an
increased expenditure of $5,942. (This is based on a per-person expenditure of $138.18 x

43 visits.)

Total Increased Yisits and Expenditures for Total Recreation User River
Population

Of the visitors surveyed, 10.1 percent of the 73,981 visirors, or 7,472 visitors, would
increase, on average, 7.7 visits per year if l'ugher minimum flows existed. This represents
57,534 more visits pet year and a total increase of user days of 92,054, Increased visis
represent a yearly increase in expenditure of $7,950,048. (Based upon $138.18 per visit x
57,534 increased visits).

Of the visitors surveyed, 232 percent of the 73,981 visitors, or 17,163 visitors, would
increase, on average, 3.3 visits per year if more consistent flows exasted. This represents
56,637 more visits per year and a total increase of user days of 90,619, Increased visits
represent a yearly increase in expenditure of $7,826,105. (Based upon $138.18 per visit x
56,637 increased visis).




Table 25.—Percent and number of survey respondents who would increase visits with changes in flows

Types of change  Multiple 2 3 visits 4 5 visits 6 visits 10 12 20 Total
visits visits visits visits visits visits visits

Higher minimum '2.8 1.1 1.1 1.7 2.2 0.6 0.6 10.1

flows 5 2 2 3 4 1 ] 18

More consistent 0.5 11.0 1.6 4.4 4.4 0.5 0.5 22.9

flows

Higher flows 205 0.5 1.6 1.0 3.6

Total, all flows 3.8 12.5 1.6 5.4 7.6 0.5 3.7 0.5 0.5 36.6

' 7.7 is the mean number of increased visits for the sample for those wanting "higher minimum flows."

? 3.3 is the mean number of increased visits for the sample for those wanting "more consistent flows."

6.2 is the mean number of increased visits for the sample for those wanting "higher flows."
Formula: Total number of users stating increase visits * the number of visits in which they would increase = total number of
increased visits.
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Table 26.—Percentage and number of increased visits: fly fishing, given changes in flow

Multiple 2 3 4 5 6 10 Total
Types of change visits visits  visits visits  visits  visits  visits visits
Higher minimum flows 1.5 1.5 1.5 10.1
1 1 1 18
More consistent flows 19.7 4.5 10.6 3.0 1.5 1.5 40.8
13 3 7 2 1 1 27
Total of flows 1.5 19.7 4.5 10.6 4.5 1.5 3.0 45.3
1 13 3 7 3 1 2 30
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Table 27 - Percentage and number of increased visits: spin/lure/bait fishing,
given changes in flow

Types of Muliple 2 4 5 i? Total

change visits visits  wisits wisits wisits wisits

Higher minimum flows 2.4 2.4 4.8
1 i ?

More consisient flows 2.4 11.9 7.4 4.3 31.0
1 ] i ) 13

Tatal of Hlows 2.4 11,9 2.4 16.7 2.4 358

1 5 1 7 1 15

Of the visitors surveyed, 4.0 percent of the 73,981 visitors, or 2,959 visitors, would increase,
on average, 6.2 visits per year if higher flaws existed. This represents 18,345 more visits per
year and a total increase of user days of 29,352, Increased visits represent a yrarly increase in
expendirure of 52,534,512, (Based upon $138.18 per visit x 18,345 increased visis),

Projection if olf Desired Flows Were Met

It higher and more consistent flows and higher minimum flows were all maintained, then
36.6 percent of the 73,981 Truckee River recreation users, or 27,077 users, would increase
therr yeasly visits by either 7.7, 3.3, or 6.1 visits. This reflects an increase in visitaton of
129,686 visits per year and an increase in expenditure of $17,920,011 per year based on an
average expenditure per visit of $138.18.

Fly Fishing—

Fly Fisher Survey Respondents—For our survey study sample, 34 pescent, or 66 nver
users, are fly fishing (sce table 25). Of the visitors surveyed, 4.5 percent (3} would increase,
on average, 13.3 visis per year if higher minimum flows exisied. This represents 40 more
visits per year, a total increase of user days of 64, and an increased expenditure of $6,119,
(This 1s based on a per-person expenditure of $152.98 x 40 visits.)

For our survey study sample, 34 percent, or 66 river users, are ﬂ}’ [shing. M the visiors
surveyed, 40.8 percent (27) would increase, on average, 3.3 visits per year if niore consistent
flows existed. "This represents 89 more vistts per year, a total increase of user days of 142,
and an mcreased expenditure of $13,615. (This is based on a per-person expenditre of
$152.98 x 89 vmsits.)




Table 28.—Percentage and number of increased visits: kayaking, given changes in flow

Multiple 2 4 5 10 20 Total

Types of change visits visits  visits  visits  visits  visits visits

Higher minimum flows 8.8 2.2 4.4 6.6 8.8 2.2 33.0
4 1 2 3 4 1 15

More consistent flows 2.2 2.2 4.4
1 1 2

Higher flows 2.2 6.6 2.2 11.0
1 3 1 5

Total of flows 11.0 4.4 4.4 154 11.0 2.2 48.4

2 2 7 5 1 22
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Takle 29.—Farcentage and number of increased visita: raliers,
green changes in flow

Types of Multiple 2 10 12 Tesial

change visits visits wiarks ¥isits visits

Highes ourmmum flows 5.2 2.6 2.6 2.6 13.0
2 1 ] 1 5

Mare consistent flows 2.4 2.6
1 I

Higher flows 2.4 2.4 5.2
1 1 4

Total of Hlows 7.8 7.8 2.6 2.8 208

3 3 1 i g

Fly Fisher Total increased Visits and Expenditures.—I{ higher mimmum flows and
more consistent flows were maintained, then 45 percent of the 25,153 fly fishers, or
11,318 users, would increase their yearly vistis by exher 13.3 or 3.3 visits. This represcnts an
crease in visitation of 48,921 visits per year and an increased expenditure of $7,483.934 per
year based on an average expenditure per visit of $152.98.

SpinfLure/Bait Fishing—

SbiniLare/Bait Fishing Survey Respandents.—For our survey study sample, 23 percent, or
42 siver users, are spin/ lure/bait fishing (sec table 26). Of the visitors surveyed, 4.8 percent
(2} would increase, on average, 8.5 visits per year if higher minimum flows existed. This
represents 17 more visits per year, a total increase of user days of 27, and an increased
expenciture of $1,532, (This is based on a per-person expenditure of $90.14 x 17 visits.)

For our survey study sample, 23 percent, or 42 niver users, are fly fishing. Of the visitors
surveyed, 40.8 percent (27) would increase, on average, 3.4 visits per year il more
consistent flows existed. This represenis 91 more visis per year, a total increase of user
days of 142, and an increased expendinire of $8,202. (This is based on a per-person
cxpenditure of $90,14 x 91 visits.)

Spinilure/Bait Fishing Toral Increased Visits and Expenditures—If higher minimum
flows and more consistent flows were mautaned, then 35.8 percem of the 17,015 spin/
lure/bait fishers, or 6,091 spin/lure/bait fisher nsers, would increase their yearly visits by
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either 8.5 or 3.4 visuts. This reflects ap increase 10 visitation of 24,871 visis per year and an
increased expenditure of $2,241,871 per year based on an average expenditure per visit of
$90.14.

Kayaking.—

Kayaking Survey Respondents —For our survey study sample, 24 percent, or 46 niver
uscrs, arc kayakers (see table 27). Of the visitors surveyed, 33.0 percent (15) would mncrease,
on average, 5.6 visits per year ff higher minimom flows existed. This represents 84 more
visits per year, a total increase of user days of 134, and an increased expenditure of $3,767.
(This 1s based on a per- person expenditure of $44.84 x 84 visis.,)

For our survey study sample, 24 percent, or 46 nver users, are kayakers. Of the visitors
surveyed, 4.4 percent (2) would increase, on average, 4.5 visns per year if more
consistent flows cxisted. This represents 8.4 more visits per year, a total increase of user
days of 13, and an mereased expenditure of $376.66. (This is based on a per-person
expendiure of $44.84 x 8.4 visits.)

For our survey study sample, 24 percent of 46 nver users are kayakers. Of the visttors
surveyed, 11.C percent (5) would mcrease, on average, 5 visits per year if higher flows
exssted. This represents 25 more visits per year, a total increase of user days of 40, and an
increased expenditure of $1,121. (This 15 based on a per-person expenditure of

§44 84 x 25visits.)

Kayaking Total increased Visits and Expenditures.—If higher minimum flows and
more consistent flows and higher flows were mainrained, then 48.4 percent of the
17,733 kayakers, or 8,583 users, would increase their yearly visits by either 5.6, 4.5, or 5 visits.
This reflects an increase in visttation of 46,036 visits per year and an increased expendrure of
82,064,254 per year based on an average expendinure per visit of §44.84.

Rafting. —

Rafting Survey Respondents—For our survey study sample, 20 pereent, or 38 niver
users, are rafters (see table 28). Of the visitors surveyed, 13.0 percent (5) would mcrease, on
average, 8 visits per year if higher minimum flows existed. This represents 40 more visits
per year, a total increase of user days of ¢4, and an increased expenditure of $7,246. (This s
based on a per-person expenditure of $181.16 x 40 visiis.)
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o (rstream Flows and Recreation on fhe Truckee River

For our survey smdy samiple, 26 percent, or 38 river users, are rafters. Of the visitons
surveyed, 2.6 percent {1} would increase, on average, 2 visits per year if more consistent
flows existed. This represents 2 more visits per year, a total increase of wser days of 3.2,
and an increased expenditure of $362.32. (This is based on a per- person expenditure of
$181.16 x 2 visits.)

For our survey study sample, 24 percent of 46 river users are kayakers. Of the visitors
surveyed, 5.2 percent (2) would increase, on average, 2 visits per year il higher flows cxisted.
This represents 4 more visits per year, a towal increase of user days of 6.4, and an increased
expenditure of $724.72, (This is based on a per-persan expenditure of $181.16 x 4 visits )

Rofting Total increased Visits and Expenditures.—If higher minimum flows and more
consistent flows and higher flows were maintained, then 20.8 percent of the 14,778 rafrers,
or 3,074 users, would increase their yearly visits by either 8 or 2 visns. This reflects an
ncrease In visitavion of 17,672 visits per year and an increased expenditure of $3,201,460 per
year based on an average expenditure per visit of $181.16,
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hmporiant: For this survey, Truckee River includes the Truckee plus the sections of the Little Truckee,
Donner Creck, and Prosser Creek.

1 What recreation activitics have you panticipated in on the Tosckee River?

Aectivity Visits Days
Circle activities and put X next 1o the Average sumber of vistls per year  Average number of davs per year
activity you are doing today
Elyfishing == —
Spin/ luref bait [ishing -
Kayaking {Canoeing)
Rafiing
Tubing
Sightseeing . — —_—
Camping - -
Hiking
Picnicking
detshiing
Other activitiey —n ST

2. When do you prefer to come o the river (spring, sununer, weckdays ete.) and why do you choose this lime to
come to the Tiuckee? (example: Late May/early June on weekdays because the river flows are hest for fishing.)
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3. List the section (s} of the river where you participated 1n the following activities and give these arcus a ualily
raling and reason (o1 the rating. (Please see map for river section)

ACTIVITY
Flyfishing
Spia / lure! haif fshing
Kayaking / Canocing
Rafting

Tuhing

Sightseeing

Camping

Hiking

Ficnicking

Jetskiing

Cther

RIVER SECTION{S)

RATING
Excellemt_ Goed | Fair  Poor___
Excellent_ Good  Fair | Toor
Excellent  (ood  Fair  Poor
Excellent.  Good  Fair_ Poor
Exccifent  Good  Fair ]
Excellent Good__ Fair
Excellent Good
Excellens ___ Goed__ Fair Poor
Excellent Good_ Fair___ Poor_

_Poor
_ Foor

Excellent Goed_ Fair__ Poor

Excellent Good_ Fuir  Poor_

Fair_ Poor___

REASON FOR RATING

4 At what time of year and where are the flows 1w the river hest ot your panticular recreational activiries? (See

map)

NAME OF ACTIVITY

Flyfishing

Months and weeks of the year

Example {ls_l_ﬂeek of June, 1999)

Hection #
(Hec map)

Spin / lure/ bait fishing

Kayaking (canoeing)

) Raft'mg_

Tubing

Sightseeing

Camping

Hiking

Picnicking
Fetshding

Othier (List)

5. Flease mark on the map wilh a “8” (start), what access points you started a1 and o “T™ {take out), whete you
cnded your activitics. Also, notc on map the achivity.

6. Would you like water levels or flows in certain section of the Truekes River to be lower, higher or the same
during a certain period of the year to enhance vour recreation expericnce. Please explain. (example - hipher during

winter months Dec, Jan, Feb secticn &).

AREA ( refer to map)

Month/Day/Year

LOWER

HIGHER

SAMIE




? Is there a water level or flow rate that you would recommend for the river that waould enhance your recreaticri:|
experience? Please describe. .

8. Is there a water level or flow cate, which would keep vou from using the river? Please describe.

9. Would you sull visit the Truckee River area if conditions were not adequate to participate in your preferred
“lmckee River recreation activities? Yes No

10.. Do niver flows or some other Factors determine whether or not you recreate on the Truckee River?
Activity Name ~Raver Flows or other Factors ___(Maniwe factors)

11. List the average numbcer of ndividuals Per visit, who accompanicd you to the Treckee River this past vear.

1 2 3 4 5 Maorc

12. List any conflicts you have experienced or have heard about the ‘Truckee River and explain (Circle expericnced
or heardd about and give explanation)

13. Have you [ell crowded while using the river this past year? (Please indicate by circling the appropriate numbers
helow)

Did you feel crovwded Mot at all  Slightly Moderately Exiremely o
by other users Crowded  Crowded Croewded Crowded
At the access where you first 4 3 2 |

entered the nver

While on the river 4 3 2 1
At the access where you lefl 4 3 2 1
the river

14. Please estimate the number of eackh of the following types of users you encountered (per visit) at each locahon
ihis past year
{0 nat count members of your own party)

Estimaie Number of Users:

Fly Spinflorcbast Ralfting  Canosing Kayakers  Tubers  Jetskiers
Fiching Fishing
At the access where you first
entered the river.
White on the river.
Section # -
Seclon #
At the access where you
left the river.




P35 Ace you aware of of had any conflicis with ather users on the Tiucker River?
(I "yes", put a "C" on the map where you encovntered these conflicts)

Kayakers [ Canoeists Yes No
Rafrers Yes Mo
Flyfishermen Yes No
Spin / luref bait fishermen Yes MNo
Private land owiters Yes MNo
Cominercial gmitles Yes No
Sightseers Yes No
Jetskiers Yes [No
{ther Yes No

{ If "yes™. please describe and give date)

16, Onaverage visits 10 the Truckee River, how many people are within cvesight at any given time?

V7. What (in your opinion) is an acceplable number of peaple 1o have within eyesight in the following places while
on the nver?
At the aceess where you furst entered (he dver, Itis OK fo have as many as

1t deesn't matier o me

It is OK tn have as many as
It doesn't matter to me

While on the nver.

Itis OK to have as many as
[t doesn't matter to me

At the access where you Icft the river.

18 Are there any other rivers in lhe area that yor ase for recreation? {17 "Yes", rate the river compared to the

‘Truckee).
Other river name: Activity Beter than Simnilar to Mot as good
as the Tiuckee River for the abave activity.

19. What recrealional activities do you think the Truckee Eiver 1s best surted for?

Kayaking / Canoemng  Rafting  Flyfishing  Spin /! lure S bait fishing  Swimming  Jeskiing  Tubing
Sightsceing  Other . Why? L -

20. Have you used a commercial guiding serviee on the Truckee River?
Guided Yes Mo Mame of Guide Service Activity

Unguided Yes No

2!, How much did yon spend on the following items en this visit to the nver? Indicate the percentage of the total
spent m Touckee, Reng/Sparks or Other Area.

Total Truckes BenofSparks (ther Area
3 LR RN L

Tlerns

Camping Fees

License Fees

Hotcl and Motcl
Restaurant

Grocenes and Supplics
Gas h
Shopprng

Rental of Equiproent
Fishing Supplies
Guide Services

(Orther




22, Describe the rives conditions that you prefer in order 10 participate in your river aclivitics.

23. What might be done on the Truckee River make it better for your recreation:

24. How many morg visits would yon make per year if this were done?

"The follawing questions are for statistical information only and will be kept strictly confidential.
25 What City, State, and Zip Code are you from?
26 Temale  Male

27. Check the category thar best deseribes your formal education level,
_ Some high school
__ Graduated from high schoa) or vocational tech
__ Some cullege
__ Graduated from a four-year colleys
_ . Post graduate work or degree

28, What was your househeld gross ncome for 1998-19997
L Less than 15,000
o $i3,001-825,000
0 $250G01-835,000
O $35,601-$50,000
O 530,001-375,000
O 575001-3100.000
d pver $T00.U00

Other Comments?

THANK YOU FYOR YOUR TIME AND COOPERATION!

5



TRUCKEE RIVER
OUTFITTER / GUIDE
INTERVIEW SURVEY

1. [How many guided trips have you made to ihe following rivers/streams this past year?

Truckee River
Little Truckee
Donner Creek
Prosser Creek

2. On average, how many guided trips do you make to the following rivers/streams per year?

Truckee River
Little Truckee
Domner Creek

Prosscr Creek

3. When (months,weeks etc.) are the following rivers/streams at the best flow leveis for guiding
clients?

Truckee River
Little Truckee
Donner Creek
Prosser Creek

4. Which section (5) of the Truckee River have you guided on in the past year?

RIVER SECTION RATING REASON FOR RATING




5. At what ime of year and where arc the flows in the niver the best for guided tnps?

SECTION MONTHS/WEEKS COMMENTS

6. Would you hike water levels or flows in certain sections (see map) lower, higher, or the same
duning a cerlain period of the year that would enhance the quatity of expericnce for your clients?

SECTION WATER LEVEL TIME OF YEAR

7. Is there a water Ievel or flow rate that would keep you from using the nver for guided trips?
Please descnbe.

Do river flows or some other factors determine whether you guide on certain sections of the nver?

River flows  Yes No

Other factors (please descnbe)

9. Qn average, what 15 the number of clicnts that accompany each guide? -

Minimuwm baxirmum



1. How many guides do you cmploy?

Full time_
Part time

11, Do you think there will becorme a time when there will need o be Limits on the number of
people on the niver?

Yes - No Explain

12, Do you think there will become a me there will be limits on the types of use on the river
(i.e. only rafting, flvfishing, catch and release only, etc.)

13. T} you think ther should be limtts on river use now?

Yes No ~ Explam -

14. Have you or any guides expenienced or heard of any conflicts between different user groups
on the river? Explain—

15 Are there any other rivers in the area that your company uscs 1o guide clients on? (If “yes™
rate that river compared to the Truckee).

Other nver Betterthan _ Similarto_ Notas goodas _ the Truckee
Raver.
Other river Betterthan __ Similarto __ Notas pood as  the Truckee
River.
Other river Betterthan  Simularto . Notaspoodas  the Truckee

River.



Pyramid Lake Paiute Tribe
Pyramid Lake, MV,

Mevada Divisien of Wildlife
Reno, NY.

California Division of Wildlife
Truckee, CA

Truckee Ranger Disirict
Truckee CA.

Tehese National Forest
MNevade City, CA.

LS. Forast Service
Truckee, CA.

Truckee Chamber of Corrunerce
Truckee, CA

Commercial guides and outfitters

Truckee River Roft Bendals
Tahoe City, CA,

Tahoe Whitewoter Tours
Tabos City, CA

Mountain Air Ratting
Tahoe Cry, CA.

Whitawoter Excitermant
Auburn, CA,

¢ Lives Paddleshop
Tahee City, CA.

I.R.LE. Rofting Company
Olympic Valley, CA.

Frer Adventures & More
Rena, NY.

;[ruc[-cae Trout Guides
Truckee, CA.

CONTACT LIST

Truckee Brar Quilitars
Truckes, CA,

Renc Fly Shep
Eeno, WY.

Four Seasons Flyfishing
Truckae, CA.

Johnson Tackle & Guide Service

Tohomao, CA.

Rifflewarks Flyfishing
Truckes, CA.

Orvis Fivfishing Outfitters
Tahoe City, CA,

Califarnia School of
Flyfishing, Truckea CA.

True ¥alue Mourtain
Hardwars, Truckee CA.



Special interast groups

Truckee River Yachi Club
Keno, NV.

Tahoe-Truckee Tlyhishers
Tahoe City, CA.

Friends Of The River
Rafting Chapter
Sacramenta, Ca.

Sierra Pacific Power Company
Tahoe City, CA.

Sierra Nevada Whitewater Club
Reno, NY.
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Introduction

Recreation model results for the Truckee River Water Quality Settlement Agreement
Environmental Impact Statement { W(S.A EIS) are presented in this report.

The recreation model that was developed for this report calculates the rnver visitation
in responsc to the monthly mean flow levels for the Truckee Raver at Farad,
California, and, the reservoir visitation in response to the cnd of the menth reserveir
storage levels at Donner Lake, Prosser Reservoir, Stampede Reservoir, and Boca
Reservoir. The recreation maodel also caleniates the cconomic impacts on the regional
economy [rom river and reserveir visitation.

A previous version of this recreation model was developed by MacDiarmid (1995}
This model, however, has been expanded for this report to include river recreation
survey data collected by Aukerman (1999) and updated to include additional reservoir
recreation survey data collected by the California Department of Water Resources
{1999). This model has also been updated to include more recent multipliers derived
from a regional economic model developed by Darden (1998).

Visitation response relationships for river flow levels were developed with river flow
data from the U, 8. Geclogical Survey (1999) and with the recrcation survey data
from Aukerman {(1999). A time series of monthly mean flow values for the Truckee
River at Farad, California, were anatyzed to define higher minimum flow, more
consistent flow, higher flow, and 1999 flow levels. Then with survey data, a
predelermined number of visitors based on flow preferences and scasonal visitation
were calculated to correspond te each of the flow levels. For given monthly mean
flow levels, the relationships bchave in snch a way, that the model linearly
interpolates between each flow level and the predetermined number of visitors at cach
flow level and arrives al a visitation response.

Visitation response relationships for reservoir storage levels were doveloped in a
different way and rely on an equation structure based on storage prefcrences and
seasonal visitation. For given end of the month reservoir storage levels, the eguation
structure calculates a seasonal visitation petcentage, which in turn adjusts the
predetermincd number of visitors for 1999 and arrives at a visilation response.  This
equation structure is described further in MacDiarmid (1993).

The recreation model is calibrated for the 1999 calendar year in lerms of monthly
mean river flows, end of the month reservoit sterage, and visitor numbers.

Flows values for the Truckee River at Farad, Califomia comply with the Floriston
Rates {minimum instream flow Tequirements) as defined by the Nevada Division of
Water Planning (1995). Releascs from Lake Tahoe and Donner, Mariis Creck, and
Indepcndence Lakes, and Prosser, Stampede, and Boca Reservolrs are regulated to
support the flows at Farad and meet the Floriston Rates. TFlow values in other



sections of the Truckec River are assumed to be correlated to the flows gauged at
Farad. The Floriston Rates originated in 1915,

The economic impacls on the regional economy from river and ressrvolr visitation are
output-based estimates and 1999 calendar year values.

The recreation model results are prescnied for the Present Conditions, No Action
Allernative, Propesed Action - 312 Million Federal Acquisitions, Combined Federal
and Truckee Meadows Communities Acquigitions ($24 Million), and Cumulative
Effects. Present Conditions represent the 1999 calendar year.

The model results are supported with more detailed model calculations and maodel
data in subsequent sections of this report.



Model Results

Model results for Presenl Condilions, No Action Alternative, Proposed Action - $12
Million Federal Acquisitions, Combined Federal and Truckee Meadows Communities
Acquisitions {$24 Million), and Cumulative Effects are compared to each other.

Mode! results follow in order and start with the Truckee River monthly mean flow
levels and Truckee River visitation.

The monthly mean flow level for Present Condifions is the Truckee River flow at
Farad, California, and the flow levels for each of the other altemnatives is the Truckee
River flow below the confluence of the Little Truckee River near Boca Reservoir.

The Truckee River visitation includes monthly fishing, fly fishing, kayaking, and
rafting visitors and total expenditures. Fishing visitors are spin-lure-bait fishing.

Next is the Donner Lake ond of the month reservolr storage Iovels and Donner Lake
visitation.

Only model results for Present Conditions are shown for Donner Lake. Donner Lake
15 not affected by the Truckee River Water Quality Sctilement Agrecment,

The Donner Lake visitation includes monthly camping and day use visilors and total
expenditurcs.

Next are the Prosser Reservoir end of the month rescrvoir storage levels and Prosser
Reservoir visitation, Stamipede Reservoir end of the month reservoir storage levels
and Stampede Reservoir visitation, and, Boca Reservoir cnd of the month reservoir
storage levels and Boca Reservolr visilafion.

Likewise, the Prosser Reservolr visitation, Stampede Reservoir visitation, and Boca
Reservoir visitationr include monthly camping and day use wvisitors and total
expenditures.

Model results end with the economic impacts on the regional economy from river and
reservolr visitation. The economic impacts include total econermic impact and related
employment {job) and income responses.



Truckee River Monthly Mean Flow Levels

3,500 -

3,000 — . —_

1,506

2,000 1

1,500 H

Cubic-Feet per Second

1,000 + =

500 + i

April May June July August Septernber  October

OPresent Conditions W MNe Action B Preposed Action BCombined Acquisitions O Cumnlative Effects

Present No Proposed Combined Cuomulative
Conditions /1 Action /2 Action /3 Acquisitions /4 Effects

Monthly Mean River Flow Levels (fs}

April 1,741 1,244 1,241 1,237 1.256
May 2,965 1,654 1,645 1,64) 1.647
June 2,133 1,028 1,629 1,621 1,620
Tuly £0% 612 622 627 EL8
August 630 471 477 4380 473
September 617 448 449 431 419
October 480 458 457 441 410

1/ Present Conditions represent the 1999 Calendar Year,

2/ No Action represents the No Action Alternative.

3/ Propased Action represents the Proposed Action - $12 Million Federal Acquisitions.

4/ Combined Acquisitions represents the Combined Federal and Truckee Meadows Communities Acquisitions

(524 Million),

4 Model Results



Truckee River Visitation

Present No Proposed Combined Cumulative
Conditions Action Action Acquisitions Effects

Muonthly Fishing, Fly Fishing, Kayaking, and Rafiing Visitors

April 11,295 17,192 17,228 17,278 17,056
May 11,562 17,189 17,235 17,255 17225
June 11,372 15787 15,779 13,844 15,852
July 16,472 20,462 19,016 18,293 19,594
Auguss 13,614 23236 23,532 23,680 23,335
Septermnber 5,269 7,024 7,041 7.977 7411
Qctober 4,551 2,015 9218 E.407 7.352
Total Yisitors 74,138 110,805 10,5949 108 731 107 819
Total Expendiiuzes 2,402,329 3,601,088 3,570,138 3,524,799 1,482 803

3 Modei Resulis



Donner Lake End of the Month Reservoir Storage Levels
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Present
Conditions

End of the Month Reservoir Storage Levels (af)

April

May

June

July

August

September

October

Other Months (average)

5,040
8,130
9,470
9,030
8,490
6,330
3650
3,604

Model Resulis




Donper Lake Visitation

Present
Conditions

Manthly Camping and Day Use Visitors

April 7,094
May 11,248
June . 19,322
July 25,203
August 24,923
September 13,442
Oectober 6,908
Other Months 5,974
Total ¥Visitors 114 815
Total Expenditures 6,881,503

7 Model Resulls



Prosser Reservoir End of the Month Reservoir Storage Levels
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Present
Conditions

End of the Month Reservoir Storage Levels (af)

April 14,530
May 21,362
June 28,345
July 23,387
August 20,304
Reptember 13,804
{Octobet R 905
Other Months (average) 9,806

Ng
Action

13,860
17,200
16,310
14,130
12,470
12,060

6,720

7,146

Proposed
Action

13,950
17,380
16,530
14,270
12,550
12,130

6,710

7,182

Combined
Acquisitions

14,020
17,620
17,010
14,390
12,610
12,190

6,750

7,234

Cumulative
Effecrs

14.940
19,390
19.990
20,090
18,4670
L5150

9.0t}

R.672

Model Resulis



Prosser Reservoir Visitation

Present No Propozed Combined Cumulative
Conditions Actlon Action Acquisitions Elfects

Monthly Camping and Day Use Visitors

April 1516 1,485 1,487 1,488 1,484
May 2411 2,205 2,215 2,226 2,264
June 3,307 2,815 2,831 2,854 2,993
July 3,99 3,266 1,274 3,278 3,675
August 31,593 3,230 3,234 3,235 3,657
Sepremnber 2,584 2,468 24mM 2,472 2,595
October 1,619 1,130 1,148 1,153 1,517
Oiker Months 530 707 710 715 242
Total Visitors 20,256 17,325 17,370 17,431 19,030
Total Expenditures 209,975 692,775 094,558 696,982 T60,957

9 Model Results



Stampede Reservoir End of the Month Reservoir Storage Levels
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Present No Proposed Combined Cumulative
Conditions Action Action Acquisitions Effects

End of the Month Reservoir Storage Levels {af)

April 208,322 144,130 143,970 144,840 171,910
May 219,968 153,840 154,100 154,550 182,760
June 223 544 138,760 135,850 139,930 163,630
July 210,529 138,840 135,460 139,600 147,580
August 205,086 134,590 135,900 136,920 184,100
September 200,752 136,120 135,440 136,350 141,340
October 199,616 133,050 132,560 133,390 158,960
Other Months (average) 202,678 116,184 135,764 136,554 162 470

10 Meodel Results



Stampede Reservoir Visitation

Monthly Camping and Day Use Visitors

April

May

June

Tuly

Aupnst
September
October
Other Months

Total Visitors

Taortal Expenditures

Present
Conditions

4,346
8,503
13,668
14,739
15,368
9,574
4913
2,393

73,504

4,003,003

11

No

Action

3,933
7,848
12,375
13,410
13,974
8,739
4,454
2,179

66,962

1,646,804

Froposed

Action

3,982
7,852
12,378
13,406
13,865
8727
4,449
2,178

66,937

3,645,432

Combined
Aequisitions

3,586
7,858
12,392
13,422
13,979
8,741
4,458
2,180

67,018

3,649,774

Cumulative
Effects

4,145
8,221
12,890
13,942
14,430
9,020
4,614
2,253

69,566

3,788,624

Model Results



Boca Reservoir End of the Month Reservoir Storage Levels

45,000

40,000

35,000

30,000 4

1

25,000

Acre-Feet

20,000 1

15,040 +

L

10,000 -

5,000 -

April May Jutie

July

August

September  Oktaber

[APresent Conditions livo Action EProposed Action B Combined Acquisitions [ Cumudative Effects

Present
Conditions

End of the Month Reservoir Storage Levels {af)

April 34,385
May - 35,816
June 39,084
Tuly 38,131
August 35,579
September 32,483
Oetober 26,647
Other Months (average) 26,222

12

Na
Action

312,290
36,350
37,670
37,060
24,380
21,980
21,870
23,286

Proposed
Action

32,280
36,350
37,660
37,030
24,320
21,910
21,850
23,266

Combined Cumulative

Acquisitions

12,270
16,350
37,660
37,020
24,310
21,810
21,810
23,182

Effecis

337950
36,870
38,090
37430
26,220
25,300
24,800
26,694

Model Results



Boca Reservoir YVisitation

Present No Froposed Combined Curnulative
Conditions Action Action Acquisitions Effects

Monthly Camping and Day Use Visitors

Apnl 1,545 2,070 2,041 2,059 2254
May 3,780 4,254 4,245 4,24 4,426
June 5,369 6,021 6,008 5,004 6,248
July 6,328 7,086 7,081 1,076 7,364
August 5,191 3,649 3,638 3,634 3.904
September 4,328 2,544 2,535 2,533 2818
October 2,109 2,142 2,137 2,134 2,351
Other Menths 1,068 1,125 1,122 1,119 1.257
Tatal Visitors JLLE 28,901 28,829 28,301 30,681
Total Expenditures 1,123 212 1,043 200 [,040,599 1,039,560 1,107,434
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Total Economic impact
Employment {Joh} Response

Incorne Response

Total Economuc Impact
Employment {Job) Response

Income Response

River Visitation Economic Impact

Presant
Conditions

2,563,909
36

500,584

Nao
Action

3,827,435

33

747311

Propased
Action

1,799,069
53

741,733

Reservoir Visitation Economic Impact

Piesent
Conditons

13,330,901
141

2,085,384

14

No
Action

3,058,037
40

648,087

Proposed
Action

3,097,492
40

647,936

Combined Cumulative
Acquisitions Effacts

3,753,373 3T07.511
52 52

732,320 723,969

Combined Cumulative
Acguisitions Effects

3,061,293 3,227.862
40 42

648,713 683,447

Model Results



Model Calculations

Model calculations are presenied separatcly for Present Conditions, No Action
Alternative, Proposed Action - $12 Million Federal Acquisitions, Combined Federal
and Truckee Meadows Communities Acquisitions, and Cumulative Effects.

Model calculations for Present Conditions and each of the other altematives include a
river visitation calculation, a reservoir visitation calculation, and an economic impact
calculation.

The river visitation calculation lakes into account monthly mean river flow levels and
predicts the visitation response (number of visitors) to monthly mean river flow levels
and then computes the expenditures.

The river visitation calculation predicts visitation response for all visitors which
include fishing, fly fishing, kayaking, rafting, sighiseeing, camping, hiking, and
picnicking visitors, taken together, and separatcly for fishing, fly fishing, kayuking,
and rafting visitors. Only the flow dependent visilation response is considered in the
model results.

The river visitation calculation linearly interpolates the given monthly mean flow
levels hetween higher minimum flow, more consistent flow, higher flow, and 1999
flow levels with predetennined numbers of fishing, {ly fishing, kayaking, and rafting
visitors to arrive at the visitation response.

The visitation response for Present Conditions, given 1999 monthly mean flow levels,
is where the predicted and the 1999 predetermined number of visitors are equal to
cach other. Under zach of the other alternatives, the visitation response will deviate
from Preseml Conditions because of the flow levels and the predicted number of
visitors will either be greater than or less than the 1999 visitor cstimate.

The river visitation caleulation then multiplies average expendilures by the number of
visitor groups for fishing, fly fishing, kayaking, and rafting visitors to arrive at the
total expenditurcs for the visifation response.

Likewise, the tescrvoir visitation calculation takes into account cnd of the month
reservoir storage levels and predicis the visitation response (number of visitors) to
end of the month reservoir storage levels and then computes expenditures.

The Teservoir visitation calculation predicts visitation response for camping and day
use visilors.

The reservoir visitation calculation takes the given end of the month reservoir storage
levels and through an equation structure calculates a seasonal visitation percentage
which in turn adjusts the 1999 predetermined number of camping and day use visitors
to armve at the visitation response.

15



The visitation response for Present Conditions, given 199% end of the month reservoir
storage levels, is where the seasonal wisitation percoentage is calibrated and the
predicted number of visitors equal the 199% predetermined number of visitors. Under
each of the other altematives and depending on the reservoir storage levels, the
visitation response will deviate from Present Conditions because the seasonal
visitation percentage changes and computes the predicted number of visitors to be
either greater than or less than the 1999 visitor cstimate.

The reservoir visitation calculation then mulliplics the average expenditures by the
number of visitor groups for camping and day use visilors to arrive at the total
expenditures for the visitation response.

The economic impaci caleulation sorts the cxpenditures for the visitation response
from the river and reservoir visitation calculations into economic sectors and with the
usc of respensc cocfficicnts and multipliers computes the economic 1mpact.

16



Present Conditions
River Yisitation Calculation

Monthly Mean River Flow Levels
Truckee
River

at Farad, California

Monthly Mean River Flow Levels (cfs}

Apnl 1,741
May 2,965
June 2,138
July 408
Aungust 530
September 617
October 480
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Visitation Response to Monthly Mean River Flow Levels
April Visitation Response 1o Monthly Mean River Flow Level

Flow Range (cfs)

Higher More 1999 Higher
Minimwrm  Consistent Flow Flow
Fiow Flow
T4 1,172 1,741 1,771
All Visitors 17,574 [7,356 9,884 12,092
Fishing Visitors 2,223 3,243 1,579 1,579
Fly Fishing Visitors 4,672 6,858 2,523 2,823
Kayaking Visitors 15,584 6,355 5472 5,481
Rafting Visitors 2,698 1,3%0 1,321 1,459
Predicted April Visitots
All Visitors 3 BRG
Fishing Visitors 1,579
Flv Fishing Visitors 2,923
Kavaking Visttors 5472
Rafting Visitors 1,321
Fishing, Fiy Fishing, Kayaking, and Rafting Visitors 11,295
May Vizitadon Response to Monthly Mean River Flow Level
Flow Range (cfs)
Higher Mote Higher 1955
Minimum Consistent Flow Flow
Flow Flaw
Bl4 1,421 2,116 2,965
Adl Visitors 17,574 17,336 12,052 9 886
Fishing Visitors 2223 1,243 1,579 1,579
Fly Fishing Visitors 4,672 6,858 2,923 2,923
Kayaking Visitors 16,344 6,875 3,865 5,739
Rafting Visitors 2,605 1,300 1,459 1,321
Predicted May Visitors
All Visttors 9. 886
Fishing Visitors 1,579
Fly Fishing Visitors 2,923
Kayaking Vizgitors 5,739
Rafting Visitors 1,321
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 11,562

18
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June Visitation Hesponse to Monthly Mean River Flow Level

Higher
Minimurm
Flow
691

ALl Visitors 24,384
Fishing Visitors 4,788
Fly Fishing Visitors 3953
Kavaking Visitors 6,462
Rafting Visitors 6,589
Fredicted June Visitors
All Visitors 13,717
Fishing Visitors 3,401
Fly Fishing Visitots 2,473
Kayaking Visiters 2,269
Rafting Visitors 3,230
Fishing, Fly Fishing, Kayaking, and Rafling Visitors 11,372

July Visitation Response to Monthly Mean River Flow Level

Higher
Mmnimnum

Flow

321
All Visitors 27,459
Fishing Visitors 5,985
Fly Fishing Visitors 8,805
Kayakmg Visitors 5,321
Rafting Visitors 5,883
Predicted July Visitors
All Visitors 15,447
Fishing ¥isitors 4,251
Fly Fishing Visitors 5,508
Kaysking Visitors 1,868
Rafling Visitors 4,845
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 16,472

Flow Range (¢fs}

Mare Highes
Consistent Flow
Flow .
1,247 1,974
24,082 16,778
6.983 3,401
5,803 2,473
2,718 3,517
3,398 3.366
Flow Range {cfs)
More Higher
{onsistent Flow
Flow
353 629
27,120 18,894
8,732 4,251
12,925 5,508
2,238 2,894
5,095 5,348

1999
Flow

2,138

13,717
1401
2,473
2,204
1230

1999
Flow

893

15,447
4,231
3.508
1.868
4,845
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August Vigitation Response to Monthly Mean River Flow Level

Flow Range {cfs}
Higher More Higher 1999
Minirmum Consistent Flow Flow
Flow Flow
03 524 368 630
All Visitors 254482 25,147 17,534 14,334
Fishing Visitors 4,855 7,215 3512 3,522
Fly Fishing Visitors 7,727 11,342 4,834 4,834
Kayaking Visitors 4,941 2078 2,689 1.735
Rafting Visitors 7,188 3,707 3,890 1,523
Predicted August Visitors
All Visitors 14,334
Fishing Visiiors 3522
Fly Fishing Visitors 4 834
Kayaking Visitors 1,735
Rafting Visitors 3,523
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 13,614
September Visitation Response to Monthly Mean River Flow Level
Flow Range {cfs)
Higher Maore Higher 1999
Minimum Consistent Flow Flow
Flow Flow
488 500 551 617
All Visitors 9,226 9,112 6,343 5,190
Fishing Visitors 1,581 2.744 1,336 1,336
Fly Fishing Visitors 5,191 7013 3,373 3373
Kayaking Visitors 760 320 414 267
Rafting Visitors 399 309 324 254

Predicted September Yisitors

All Visitors 5,190
Fishing Visitors 1,336
Fly Fishing Visitors 3373
Kayaking Visitors 267
Rafting Visitors 294
Fishing, Fly Fishing, Kayaking, and Rafting Visitars 5,269
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October Visitation Response to Manthly Mean River Flow Level

Flow Range (cfs)

Higher More 1999 Higher
Minimum — Consistent Flow Flow
Flow Flow
415 454 480 Sdd
All Visitors B.F8T 8,678 4,943 5,046
Fishing Visitors 1,710 2,495 1,215 1,215
Fly Fishing Visitors 4672 6,858 2,923 2,923
Kayaking Visitors 760 320 267 414
Rafting ¥isitors 299 154 147 la2
Predicted Qctober Visitors
All Visitors 4,943
Fishing Visitors 1,215
Fly Fishing Visitars 2,923
Kayaking Visitors 267
Rafting Visitors 147
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 4,551
Predicted Visitors
All Visitors 73,402
Fishing Visitors 16,852 .
Fly Fishing Visitors 24,957
Kayaking Visivors 17,616
Rafting Visitors 14,680
Fishing, Fly Fishing, Kayaking, and Raiting Visitors 74,136
Average Visitor Group Size l.66
Predicted Visuor Groups
All Visitor Groups 20,062
Fishing Visitor Groups 4,014
Fly Fishing Visitor (Groups 6,511
Kayaking Visitor Groups 4,815
Rafiing Visitor Groups 4,012
Fishing, Fiy Fishing, Kayaking, and Rafling Visitor 20,263

Groups
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Expenditures
Average Expenditures by Category for All Visitor Groups

Camping Fees
License Fees
Hetel and Motel
Restaurant
Groceries and Supplies
Gas

Shopping
Equipment Benials
Fishing Supplies
Cuide Servicas
Other

Total
Predicted Expenditures by Category for All Visitor Groups

Camping Fees
License Fees
Hotel and Motel
Restaurant
Groceries and Supplies
(Gas

Shopping
Equipment Rentals
Fishing Supplics
Guide Services
Other

Tatal

559
7.14
22.91
2543
27.30
14.68
12.51
4.25
118
325
1.10

138.18

120,264
143,193
459,672
510,269
547,638
294 543
259 048

85,082
274,324
105,273

22,047

2,772,251
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Average Expenditures by Category for Fishing Visitor Groups

Camping Fecs .10
License Fees 1393
Hotel and Maotel - 0.00
Restgurant 390
Grocerics and Supplies 14.64
(Gas 917
Shopping 10.00
Equipment Rentals 504
Fishing Supplies 15.83
Guide Services 0.00
Other 333
Total 90.14

Predicted Expendiures by Category for Fishing Visitor Groups

Camping Fees 41,965
License Fees 4,27t
Hatel and Motel 0
Restaurant 41,090
Groceries and Supplies 67,567
CGas 42,288
Shopping 46,144
Equipment Rentais 24,170
Fishing Supplies 73,061
Cuide Services 0
ther 15,38]
Total 413,951
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Average Expenditures by Category for Fly Fishing Visitor Groups

Camping Fees 4.06
License Fees 8.24
Hote! and Maotel . 37.20
Restaurant i 2523
Grocerigs and Supplies 31.52
Cias 12.58
Shopping 9.02
Equiptnent Rentals 1.97
Fishing Supplies 15.38
(Guide Services 7.30
Orther 0.00
Total 15208

Predicted Expenditures by Category for Fly Fishing Visitor (Groups

Camping Fees 27,698
Licensge Fees 56,223
Hotel and Motel 253,729
Restaurant 172,081
{iroceries and Supplies 214,972
Gas 55,782
Shopping 61,494
Equipment Rentals 13,436
Fishing Supplies 104,902
Guide Services 53,226
Cther U
Total 1,043,543
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Average Expenditures by Category for Kayaking Visitor Groups

Camping Fees 0.00
License Faas 1.96
Hotel and Motel . Q.00
Restaurant 1000
(iroceries and Supplies 9.30
(fas 14.89
Shepping 217
Equipment Remtals 217
Fishing Supplies 4.35
Guide Services 0.00
Other 0.00
Total 44.85

Predicted Expenditures by Category for Kayaking Visitor Groups

Camping Fees 0
License Fees G421
Hotel and Motel 0
Restaurant 48,150
Grogeries and Supplies 44,800
Gas 71,1
Shopping 10,467
Equipment Rentals 10,467
Fishing Supplies 20,933
Guide Services ]
Other 0
Tatal 215,941
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Average Expenditures by Category for Rafting Visitor Groups

Camping Fees 5.89
License Foes .60
Hotel and Motel 4313
Restaarant 40.26
Groceries and Supplies 345
Gas 12.37
Shopping 24 61
Equipment Renials 7.63
Fishing Supplies 0.00
Guide Services 11.58
Other 1.5%8
Tuotal 181.16

Predicted Expenditures by Category for Rafting Visiter Groups

Camping Fees 23,653
License Fees 2,640
Hotel and Motel 181,090
Restaurant 161,555
Groceries and Supplies 126,182
Gas 49,628
Shopping 08,728
Equipment Rentals 30,622
Fishing Supplies 0
Cruide Services 46,460
{ther 6,335
Total 726,892
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Semmary

Trugkes

River

- : af Farad, California

Monthly Mean River Flow Levels (cfs)

Aopril

May

June

July
August
Septeraber
October

1,741
2,965
2,133
898
5§30
617
480

Predicted Fishing, Fly Fishing, Kayaking, and Rafting Visitors by Month

April

May

June

July
August
September
October

Toual

11,295
(1,562
11,372
16,472
13,614

5,269

4,351

74,136

Predicted Expenditures by Category for Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Camping Fees
License Fees

Hotel and Mozl
Restauran:
Groceries and Supplies
Gas

Shopping
Equipreent Rentals
Fishing Supplies
Guide Services
Other

Total

27

93,319
132,555
434,818
422,876
453,521
249,410
216,833

78,695
198,897

99 687

21,717

2,402,329
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Predicted Expenditures by Economic Scator for Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Trade /1 290,797
Eating, Drinking, and Lodging /2 422876
Hotels, Gaming, and Recreation /3 613,200
{ther Final Payments /4 215,873
Imports /S 849,582
Total 2,402,329

1/ The Trade scctor includes only the mark-up value (25.5%) of Groceries and Supplics, Gas, Shopping,
Fishing Supplies, and Other Expenditures,

2/ The Eating, Drinking, and Lodging sector includes Restaurant Expenditures.

3/ The Hotels, Gaming, and Recreation sector includes Hotel and Motel, Equipment Rentals, and Guide
Services Expenditures.

4/ The Other Final Payments sector includes Camping Fees and License Fees.

5/ The Imports sector includes the Trade sector balance (74.5%) of Groceries and Supplies, Gas, Shopping,
Fishing Supplies, and Other Expendinres,
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Present Conditions
Reservoir Visitation Calculation

End of the Month Reservoir Storage Levels

Donner Prosser Stampede Boea
Lake Reservoir Reservoir Reservoir

End of the Month Reservoir Storage Levels {af)

April 5,040 14,530 208,322 34385
May 4,130 21,362 219068 15816
June o470 28,345 223,544 19984
July 0034 25,387 210,529 18131
August 3,490 20,304 205,086 35579
September 6,330 13,594 200,752 12,483
Cclober 3,650 0,905 169616 26,647
Crther Months (average) 3,604 9,806 202,678 26222
January 3,770 9,676 204,633 32,789
Febraary 3,800 0,854 204,208 32,886
March 1,960 a.811 204,663 32.553
November 3,290 9,939 199,863 20918
Dacember 3,200 9,744 200,022 11965
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Dignner Prosser Stampede Boea

Lake Reservoir Reservoir Reservoir

Reservoir Sworage Levels

Lowel l 9,660 39,840 226,500 40,870
Level 2 5,604 26,556 203,850 16,783
Level 3 7,728 23,872 181,200 32,696
Level d 6,762 20,888 158,550 28,609
Level 5 5,796 17,904 115,908 24522
Level & 14,920 113,250 20435
Level 7 11,934 90,600 16,348
Level 8 3,952 67,950 12,261
Lewel @ 5,968 45,300 8,174
Level 10 2,984 22,650 4087
Level 11 { 0 tH
Scale Values for Reservolir Storage Levels

Level 1 5000000 11000000 15000000  11.000000
Lewvel 2 4000000  10.000000 10000000 10000000
Level 3 3.000000 9200000 9.0000(K 9.000000
Level 4 2. 000000 B.000000 3.0000HK) 8 000000
Lewel 5 1. GO0G00 7.000000 7. 000X 7.000000
Level 6 6.000000 §,0000) 65.000000
Level 7 5.000000 3.000000 5.000000
Level 8 4.000000 4 Q00000 400000}
Level & 3.00043G0 3000000 3.000000
Lewvel 10 2.000G00 2.000:000 2000040
Level 11 1000300 1000000 1000000
Slope Coefficient for Scale Value Equation 0.001035 000335 §.000044 0.000245
Constant Term for Scale Value Equation -5.000000 LO00000 1.000000 1.00000¢

$cale Values for the End of the Month Reservoir Storage Levels

April 1000000 5869303 10.197439 0.413262
May 1416145 3. 158847  10.711611 9.763396
June 4303313 10498995 10869492  10.783215
July 4.347826 9507708 10294879 10.329826
August 3788820 7.804290  10.054570 0705407
September 1.552795 5.650166 9.863223 5.947884
Cctober 1.00000) 4,319370 9813068 7.519641
(Jther Months 1.000000 4286126 9948247 7416062

30 Present Conditions - Model Calculartions



Visitation Response to the End of the Month Reservoir Storage Levels

Donner Prosser Stampede Boca
Lake Rescrvoir Feservoir Reservoir

1994 and 1999 Averape Visits by Visitor for Reservair Storage Levels

Lovel | 5.89 174 3.20 6232
Level 2 5.84 174 118 6.22
Level 3 4./5 364 3.00 6.06
Lavel 4 4.53 3.55 2.97 3.5%
Level § 446 134 289 325
Levels 108 271 302
Level 7 2.949 216 268
Level & 2.57 1.27 2.13
Level 9 1.69 0,73 1.94
Levei 10 1.55 0.6% 1.7¢
Lavel 11 1.55 0.66 1.42

Visitation Response for Reservoir Storage Levels

Lavel 1 100,005 100.00% 100.00% 160,008
Lewel 2 99.20% 100.00% 52 16% 100.00%
Level 3 T3.97% 97.2%% 96.30% 87.40%
Leval 4 76 84% 94.93% 52.61% 57.629%
Level 5 T5,.64% 89.35% 00.16% 52 299
Level 8 £2.50% 84.49% 48 36%
Lavel 7 T7.49% 67.52% 43.06%
Level 8 68.64% 30.68% 37.45%
Level 9 45.19% 22.77% 31.12%
Level 10 41.48% 21.65% 28.20%,
Level 11 41.48% 20.68% 22.74%

Slope Coefficients for Visitation Equations for Reservoir Storage Levels

Level 1 0.008037 0.G00000 0.008382 0.800000
Level 2 0.202308 0.027102 0.028639 0025964
Level 3 0021228 0.023559 0.036846 0.397881
Lavel 4 0.012031 0055678 0.024535 0.053243
Level 5 0.300000 0.068584 0.056666 0.037347
Level 6 0.050147 0.169737 0.055004
Level 7 0.088496 0.278442 0.056046
Level 8 0,234513 0.169¢39 0.063362
Level 8 0.037058 0.011176 0029143
Level 10 0.000000 0.009779 0.054577
Level 11 0.000000 00003000 0.000024
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Dronmer Progsger Stampede Boca
Lake Reservoir Reservair Reservoir

Constant Terms for Visitation Equations for Reservoir Storage Levels

Level 1 0.9595817 1000000 0907797 1.0G0000
Level 2 0.182731 0.728982 0.705230 (0.740364
Level 3 0.725970 0.76050% 0.631363 -2.600888
Level 4 0744364 0.503872 0720852 150209
Lewvel § 0.756393 413532 0.5045933 }.201482
Level 6 0.524152 -0.173492 0155542
Level 7 (332412 -0.717017 0.150329
Level 8 -3.2516359 -0.279443 0121067
Level 9 0.2340708 0.104185 0.223724
Levcl 10 0414323 0.196579 0.172857
Level 11 0414823 .206758 0227434

Visitation Respoose to the End of the Month Reservoir Storage Levels

April 73.84% 81.85% 953.33% BE.48%
May E7 384% 95.30% 0G.76% 99.39%
June 99 8% 100.00% 0% 805 100.00%
July 00 .48% 08.67% 9% 41% 100.00%
August 94,029 93.84% 99.21% 99 24%
September 76.30%0 R 78% 98.77%% 85.33%
October 75.64% 71.47% 98.63% 55.06%
Other Months 75.64% 71,178 9%.01% 54.51%

1999 Visitation Respomse 1o the End of the Month Reservoir Storage Levels

April 75.64% 81.85% 99.33% GE 48%
May 87.38% 05.30% 90.76% 99 .30%
June 99.84% 100.00% 99.89% F00.00%
July 99.48% 98.67% 90.41% 100.00%
August 84.92% 093.84% 99.21% 99.24%
September 76.30% BO.78% oB.77% 95.33%
October 75.64% 71.47% 98.63% 55.06%
Cther Months 75.64% TE17% 99 01% 54.51%

1994 and 1999 Visitors that Visit by Month

April 18 44 69 71
May 128 70 i35 138
June 207 95 217 196
July - 270 116 2M 231
August 267 113 244 226
September 144 75 152 158
Cetober T4 47 78 17
Other Months 64 27 38 30
Total 1,230 588 1,167 1,136
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Dronner Prosser Stampede Boca

Lake Reservoir Raservoir Reservinir

Predicted Visitors that Visit by Month

Apiil ' 76 44 69 7
May 128 70 115 138
June 207 96 217 194
July 270 116 234 231
August 267 113 244 226
September 144 15 152 158
Crwber 74 47 78 7
Other Months 64 27 38 39
Total 1,230 SE8 1,167 1,136
Weights for the Predicted Vigitors that Visit by Month

April 6.18% T.48% 5.91% 6.25%
May 10.41% 11.90% 11.57% 12.15%
June 16.83% 16.33% 18.59% 17.25%
Tuly 2195% 19.73% 20.05% 20.33%
August 21.71% 19.22% 2091% 19.89%
September 11.71% 12.76% 13.02% 13.51%
October - §.02% 7.99% 6.68% 6,78%
Cther Months 520% 4.5%% 1.268% 343%

Weighted Scale Value for the End of the Month Reservoir Storage Levels

Aprl L061789 0.439200 £.602933 (.58832¢9
May (1355502 0.971291 1.239132 1.186046
June 0.808362 1.714122 2021148 1.8604384
July 1954401 1.875670 2064269 2100519
August 0822451 1.499804 2102241 1.930879
September 0181791 (.721430 1.284670 1.244512
Octeber 0.060163 0.345256 {.055886 0.509714
Cxther Months 0.052033 (196812 (.323938 (0.254599
Total 1294400 7.7636(4 10.294216 675033
Predicted Visitation Response 84.96% 93.61% 99.41% 99, 16",
1999 Visitation Response 54.96% 03.61% 99.41% 99.16%
1599 Campng Yisitors 43 343 13,117 61,592 16,824
Predicted Camping Visitors 43,343 13,117 61,592 16.524
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Predicted Camping Visitors by Month

April

May

June

July

August
Scptember
October
Other Months

Total

Average Group Size of Camping Visitors
Predicted Camping Visitor Groups

1999 Dray Use Visitors

Predicted Day Lise Visitors

Predicted Day Use Visitors by Month
Apni

May

June

July

August

September

October

Other Months

Total

Average Group Size of Day Use Visitors

Predicted Pay Use Visitor Groups

34

Donner Prosser Stampede Boca
Lake Heservolr Reservoir Reservorr

2.678 g2 3,642 1.051
4,510 1,562 7,128 2,044
7,264 2,142 11,453 2,803
9,514 2,588 12,350 1421
9,408 2,521 12,878 3,347
5,074 1,673 8,022 2,340
2,608 1,048 4,117 i.140
2,255 602 2,006 378
43,343 13,117 61,592 16,824
4,98 4,76 5.08 5.03
%,690 2,755 10,842 3,348
71,472 7.140 11,912 14,294
71472 7,140 11,912 14,254
4,416 534 704 893
7438 350 1,378 1,736
12,023 1,166 2215 2466
15,689 1,408 2,389 2,807
15,313 1,372 2,491 2.R44
8,367 a1] 1,552 1.08%
4,340 571 796 90%
3,719 328 388 441
71,472 7,140 11,912 14,294
4,56 3.39 3.50 4.90
15,673 2,107 3403 2919
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Expenditures

Donner Prosger Stampede Boca
Lake Raservoir Reservoir Reservoir

1994 and 1999 Average Expenditures by Category for Camping Visitor Groups

Licenses 443 811 11.71 15.64
Camping Fees 5198 26.13 §5.10 3238
Hetzl or Motel 12.02 2.61 1.65 5.50
Restaurant 2745 9.61 12.74 543
Groceries 320 £8.39 152.65 115.63
Equipment and Supplies 0.00 0.00 353 0.04
Rentai 10.30 32.61 953 0.08
Fuel 35.25 2132 45.54 3098
{Other 36.35% 24.86 13,66 43.45
Total 260.99 193,63 341.59 252.12

Predicted Expenditures by Categery for Camnping Visitor Groups

Licenses 38,535 22,341 126,509 32,363
Camping Fees 432,169 71,58G 705,823 108,393
Hotel or Metel 104,574 1,187 17,839 18,412
Restaurant 325,810 26,487 138,118 28,209
Groceries 636,756 188,415 1,654,982 BTG
Equipment and Supplies 0 g 18,265 134
Rental 89,5615 E9.34] 107,651 256
Fuel 306,657 58,738 494,810 103,736
Other 316,235 63,439 419,179 145 475
Total 2,270,350 533477 3,703,578 344,094

1994 and 1999 Average Expenditures by Category for Day Use Visitor Groups

Licenses 7.14 13.97 12.52 8.63
Camping Fres 2.83 222 0.00 353
Hotel or Motel /1 4637 3.33 15.63 13.58
Restaurant 51.86 20.56 7.24 925
Grocenes 5998 2028 27.28 24.76
Equipment and Supplies 2322 i.50 0.89 2.3%8
Rental 40.12 54,17 0.00 30
Fuel 31.67 13.78 20.57 2358
Cther 52,02 4.44 &0 4.77
Total 29421 131.24 83.00 95.62
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Donner Prosser Stampede Bocz
Lake Reservair Reservoir Rescrvoir

Predicted Expenditures by Calegory for Day Use Visitor Groups

Licenses 111,895 29472 42 E47 25,248
Camping Feas 44,306 4,682 f+ 10,378
Hotel or Motel /1 726,724 702 53,201 38617
Restaurant 212,852 43,308 24 610 26,099
Groceries 040,035 42,722 092,842 72,271
Equipment and Supplies 34,845 3,160 3,031 5,934
Rental 628,753 114,115 0 14,896
Fuel 496,388 29,024 70,021 68,830
{ither 215321 9,363 12,942 13,827
Total 4,611,152 276,498 209,514 279,115

1/ Expenditures on hotel or motel include vacation-home rent expenditures.
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Summary

Dionner Prosser Stampede Boca
Lake Reservair Reservoir Reservolr

End of the Motith Reservoir Storage Levels {af)
Aptil 5,040 14,530 208,322 34,385
May 8,130 21,362 219,968 35,816
June 3,470 28,345 223,544 39,984
July 0,030 25,387 210 529 8,131
August 8,450 20,304 205,086 35,579
September 6,330 13,5894 200,752 32483
October 3,650 0,905 159,616 16,647
{Other Months (average} 3,604 2.806 202,678 26,222
Predicted Camping and Day Use Visitors by Month
Apnl 7,094 1,516 4,346 1,945
day 11,948 2,411 8,503 3,780
June 18,222 3,307 13,668 5,369
July 25,203 3,995 14,739 6,328
August 24 923 3,893 15,368 6,191
September 13,442 2,584 9,574 4328
Qcpber 6,908 1,619 4,913 2,109
(ther Months 5,974 Bi0 2,393 1,068
Total 114,815 20,256 73,504 3,118

Predicied Expenditures by Category for Camping and Day Use Visitors

Licenses 150,430 51,762 169,756 77,611
Camping Fees 496,473 76,680 705,823 118,76Y
Hotel or Mosel 831,295 7,890 71,040 58,030
Restaurant 1,138,693 68,775 162,748 55,207
Groceries 1,576,791 231,137 1,747 824 459,187
Equipment and Suppiies 34,348 3,160 41,296 7.067
Rental 718,368 203,958 107,651 15,152
Fuel 803,045 K7.762 564 831 172 566
Other 1,131,857 17852 432121 159,402
Tatal 6,881,503 809,575 4,003,093 1,123,212
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Donner Prosser Stampeds Boca
Lake Reservolr Reservoir Reservoir

Predicted Expenditures by Economic Sectar for Camping and Day Use Visitors

Trade 72 S04, 291 101,977 T10,449 203,598
Eating, Drinking, and Lodging /3 1,138,643 69,775 162,748 55,207
Haotels, Gaming, and Recreation /4 1,548,064 211,846 178,692 13,202
{nhet Final Payments /5 646,903 125,443 B75.5719 166,380
Imports /6 2,641,950 297,934 2,075,625 394,825
Total 6,881,503 809,975 4,003,093 1,123,212

2/ The Trade sector includes only the mark-up value (25.53%) trom Expenditures on Groceries, Equipment and
Supplies, Fucl, and Qfher.

3/ The Eating, Drinking, and Lodging sector includes Expenditures an Restaurant.

4/ The Hotels, Gaming, and Recreation scetor includes Expenditures on Hotel or Motel, and Rental.

5f The Other Final Payments sector includes Expenditures on Licenses and Camping Fees,

&/ The Tmports sector includes the Trade sgetor balance {74.5%) frem Expenditures on Groceries, Equipment
and Supplies, Fuel, and Other.
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Present Conditions
Economic Impact Calculation

River Visitation
Output Employment Income

Predicted Expenditures by Economic Sector

Trade 290,797
Eating, Drinking, and Lodging 422 878
Hetels, Garming, and Recreation 513,200

Response Coefficients by Ecenomic Sector

Trade 1. DO 0000017 (1300423
Eating, Drinking, and Lodging 1000300 0.000028 0230676
Hotels, Ganmung, and Recreation 100K 0000017 0161313

Direct Economic Impact by Economic Sector

Trade 290,797 5 80,079
Eating, Drinking, and Lodging 422,876 12 97,547
Hotels, Gaming, and Recreztion 13,200 14 98,917
Total 1,326,872 27 285,444

Multipliers by Economic Sector

Trade 1.202340 1325410 1.427903
Eating, Drnking, and Lodging 1997225 1.250850 1.732544
Hotels, Gaming, and Recreation 1.801725 1.382270 2053209
Toizl Economic Impact 2,563,909 36 300,584
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Reservoir Visitation
Cutput Employment  Income

Predicted Expenditures by Economic Sector

Trade 1,920,316
Eating, Drinking, and Ladzing 1,426,423
Hotels, Garmung, and Recreation 2,013 404

Response Coefficients by Economic Sector

Trade 1000004 0.000017 (.309423
Eating, Drinking, and Lodging 1.0006000 G.000028 0.230676
Hotels, Gaming, and Recreation 100000 0.000017 0.161313

Dlireer Economic [mpact by Economic Sector

Trade 1,920,316 X 364,191
Eating, Drinking, and Lodging 1,426,423 4 329,041
Hmels, Gaming, and Recreation 2,013,404 M 324,788
Total 5,360,142 107 1,248 G20

Multipliers by Economic Sector

Trade 1.902340 1.325410 1,427903
Eating, Dtinking, and Lodging 1.997225 1.250850 {.732544
Haotels, Gaming, and Recreation 1901725 1382270 2053200
Total Economic Impact 10,330,921 14] 2,085 184
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No Action Alternative
River Visitation Calculation

Monthly Mean River Flow Levels
Truckee
River

at Farad, California

Monthly Mean River Flow Levels (cfs)

Agpril 1,244
May 1,654
June 1.628
July 612
Angust 471
Septetnber 448
October 458
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Visitation Response to Mouthly Mean River Flow Levels

April Visitation Response to Monthly Mean River Flow Level

Higher
Minimum
Flow
714

All Visitors 17,574
Fishing Visitors 2223
Fly Fishing Visitors 4,672
Kayaking Visitors 15,584
Rafting Visitors 2,695
Predicted April Yisitors
All Visitors 16,411
Fishing Visitors 3,033
Fly Fishing Visitors 6,360
Kayaking Visitors 6418
Rafting Visitors 1,381
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 17,192

May Visitation Response to Monthly Mean River Flow Level

Higher
Minirmm

Flow

g4
All Visitors 17,574
Fishing Visitors 2,223
Fly Fishing Visitors 4,672
Kayaking Visitors 16,344
Rafting Visitors 2,605
Predicted May Visitors
All Visitors 15,592
Fishing Visitors 2,685
Fly Fiching Visitors 5,539
Kayaking Visitors 1,552
Rafting Visitors 1,413
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 17.189

42

Flow Range {ofs)
Muoie 1939
Consistent Flow
Flow
1,172 1,741
17,2356 0,886
3.243 1,579
f,258 2923
6,555 5,472
1,390 1,321
Flow Range {cfs)
More Higher
Consistent Flow
Flow
1,421 2,116
17,356 12,002
3,243 1,579
6,858 2,923
6,875 5,595
1,390 1,459

Higher
Flow

1,71

12,092
1,579
2,923
8,481
1,459

1999
Flow

2,963

9,886
1,579
2,923
5,719
1,321
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June Visitation Response to Manthly Mean River Flow Level

Flow Range (cfs)
Higher More Higher
Minmum — Consistent Flow
Flow Flow
61 1,247 1,974
All Visitors 24,184 24,082 16,778
Fishing Visitors 4,788 6,085 3401
Fly Fishing Visitors 3,953 5,803 2,473
Kavaking Visitors 6,462 2,718 3,517
Rafting Visitors 6,589 3,398 3,566
Predicted June Visitors
All Visitors 20,254
Fishing Visitors 3,107
Fly Fishing Visitors 4,058
Kavaking Visitors 3137
Rafting Visitors 3,486
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 15,787
July Visitation Response to Monthly Mean River Flow Level
Flow Range (¢f5)
Higher Moats Higher
Minmum  Consistent Flow
Flow Flow
| 553 629
All Visitors 27,459 20120 18,804
Fishing Visitors 5,985 8,732 4,251
Fly Fishing Visitors 8,805 12,925 5,508
Kayaking ¥isiters 5,321 2,238 2,896
Rafting Visitors 9,883 5,096 3,348

Predicted July Visitors

All Visitors 20,734
Fishing Visitors 3,253
Fly Fishing Visitors 7,167
Kavyaking Visitors 2,749
Rafting Visitors 5,292
Fishing, Fly Fishing, Kayaking, and Rafling Visitors 20462

1999
Flow

2,138

13,717
2,401
2473
2,269
3230

1999
Flow

398

15,441
4,251
5,508
1.868
4,845
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August Visitation Response to Monthly Mean River Flow Level

Flow Range (cfs)

Higher More Higher 1999
Minimurn ~ Consistent Flow Flow
Flow Flow
503 524 363 30
All Visitors 25,482 25,187 17,534 14,334
Fishing Visitors 4959 7,235 3,522 3,522
Fiy Fishing Visitors 1.727 11,342 4,834 4,834
Kayaking Visitors 4,941 2078 2,689 1,735
Rafting Visitors 7,188 3707 3,890 3,523
Predicted August Visitors
All Yisitors 23,861
Fishing Visitors 3,644
Fly Fishing Visitors 7,233
Kayaking Visitors 4,627
Rafting Visitors 6,730
Fishing, Fly Fishing, Kayaking, and Rathing Visitors 23,236

September Visitation Response to Monthly Mean River Flow Level

. Flow Range {cfs)
Higher More Higher 1999
Minimum  Consistent Flow Flow
Flow Flow
488 509 551 617
All Visitors 8,226 2,112 6,348 5,190
Fizhing Visitors 1,881 2,744 1,336 1,336
Fly Fishing Visitors 5,391 7,813 3,373 3373
Kavaking Visitors 760 120 414 267
Rafting Visitors 599 308 324 254
Predicted September Yisitors
All Visitors B, 47}
Fishing ¥isitors 1,727
Fly Fishing Visitors 4,949
Kayaking Visitors 698
Rafting Visitors 550
Fishing, Fly Fishing, Kayzking, and Rafting Visitors 7,624
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October Yisitation Response to Monthly Mean River Flow Level

All Visitors

Fislnng Visitors
Fly Fishing Visitors
Kayaking Visitors
Rafting Visitors

Predicted October Visitors

All Visitors

Fishing Visitors

Fly Fishing Visitors

Kayaking Visitors

Rafiing Visitors

Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Predicted Visitors

All Visitors

Fishing Visitors

Fiy Fishing Visitors

Kayaking Visitors

Rafting Vigitors

Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Average Visitor Group Size
Predicted Visitor Groups

All Yisitor Groups

Fishing Visitor Groups

Fly Fishing Visitor Groups

Kayaking ¥isitor Groups

Rafting Visitor Groups

Fishing, Fly Fishing, Kayaking, and Rafting Visitor
Groups

45

Flow Range (cfs)

Higher More 1999 Higher

Minimum
Flow Flaw

415 454 480 344

Cunsistent Flow Flow

8,787 8,678 4,943 6,046
1,710 2,495 1,215 1,215
4,672 6,358 2,923 2,923
760 320 267 414
259 154 147 162

104
2,298
0,253
31z
153
9,015

113,426
24,746
4,562
25,492
19,005

110,805

.66

11,002
6,764
11,360
6,068
5,195
30,286
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Expenditures
Average Expenditures by Category for All Visitor Groups

Caraping Fees |
License Fees
Hotel and Motel
R.estaurant
Groeenies and Supplies
3as

Shopping
Equipment Rentals
Fishing Supplies
Guide Services
Other

Total
Predicted Expendirures by Category for All Visitor Groups

Camping Fees
License Fees

Hotel and Motel
Restaurant
Grogeries and Supplies
(ias

Shopping
Equipment Rentais
Fishing Supplies
Guide Services
Dther

Total

46

5.99
7.14
2291
25.43
21.30
14.68
1291
429
11,18
5.25
1.10

138.18

185,841
221,271
710,317
788,503
46,248
455,148
400, 299
132,865
146,642
162,675

34,068

4,283,877
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Average Expenditures by Categary for Fishing Visiter Groups

Carnping Fees 1D
License Fees 13.93
Hotel and Motel 0.00
Restaurant 890
Groceries and Supplics 14.64
Gas 917
Shopping 10,00
Equipment Rentals 5.24
Fishing Supplies 1583
Guide Services 0.00
Other 333
Total . 90.14

Predicted Expenditures by Category for Fishing Visiter Groups

Camping Fees 61,317
License Fees 94,208
Hotel and Motel 0
Restaurant 60,229
Groceries and Supplies 59,040
(Gas 62,000
Shopping 67,637
Equipment Rentals 35,429
Fizhing Supplies 177,092
Guide Services 0
Crher 22,546
Total 600,698

47
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Average Expenditures by Category for Fly Fishing Visiter Groups

Camping Fees 4.08
License Faas B.24
Hotel and Motel 37.20
Restaurant 25.23
Grocerics and Supplics 31.52
Gas 12.58
Shopping 9.02
Equipment Rentals 197
Fishing Supplias 1538
{Gnide Services 780
Other .00
Tatal 132,98

Predicted Expenditures by Category for Fly Fishing Visitor Groups

Camping Fees 46,128
License Fees 83,632
Hotel and Motel 422,549
Restaurant 286,576
Groceries and Supplies 358,005
Gas 142,858
Shopping 102,410
Equipment Rentals 22,375
Fishing Supplics 174,700
Guide Services 38,641
Other 0
Total 1,737,874

48
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Average Expenditures by Category for Kayaking Visitor Groups

Camping Fees 0.00
License Fees 1.94
Hetel and Motel 0.00
Restaurant 10.04
Groceries and Supplies 2.30
CGiag 14.89
Shopping 2.17
Equiprnent Rentals 2.17
Fishing Supplics 435
Guide Services 0.00
Oiher £.00
Total 44,85

Predicted Expenditures by Category for Kayaking Visiter Groups

Camping Fees 1
License Fees 13,632
Hoartel and Motel LH
Restanrant 69,676
Gioceries and Supplies 64,829
Gas 103,756
Shopping 15,147
Equipment Rentals 15,147
Fishing Supplies 10,204
Guide Services {
Other 0
Total 312480

49
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Average Expenditures by Categery for Rafiing Visitor Groups

Camping Fees 3.89
Lieense Fees 0.66
Hatel and Mote]l : 45,13
Restaurant 40.26
Groceties and Supplies 31.45
(Gas 12,37
Shopping 24.61
Equipment Eentals 763
Fishing Supplies 0.00
Guude Services 11.58
Other 1.58
Total 181.16

Predicted Expendimires by Catepory for Rafting Visitor Groups

Camping Fees 30,821
License Fees 3417
Hota! and Moial 234,439
Restaurant 209,150
Groceries and Supplies 163,355
(as 64,249
Shopping 127,814
Equipment Remals 39,643
Fishing Supplies 0
CGuide Services a0, 148
Other §,202
Total 041,037

50
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Summary

at Farad, California

Monthly Mean River Flow Levels {cfs)

April

May

June

July
August
September
Qetober

Predicted Fishitg, Fly Fishing, Kayaking, and Rafting Visitors by Month

April

May

June

July
August
September
October

Tatal

Truckee

River

1,244
1,654
1,628
612
471
448
453

17,192
17,189
15,787
20,462
23,236

7,924

9,015

110,805

Predicted Expenditures by Category for Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Camping Fees
License Fees

Hoted and Moted
Restaurant
Grogeries and Supplies
Cias

Shopping
Equipment Rentals
Fishing Supplies
Guide Services
Other

Total

138,266
204,890
656,088
625,630
685,229
372,863
113,008
112,594
312,085
143,788

30,748

3,601,088
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Predicted Expenditures by Economic Sector for Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Trade /1 437,053
Eating, Drinking, and Ladging /2 625,630
Hotels, Gaming, and Recreation /3 918,370
Other Final Payments /4 343,156
Imports /5 1,276,879
Total 3,601,083

1/ The Trade sector includes only the mark-up value (25.5%) of Groceries and Supplies, Gas, Shopping,
Fishing Supplies, and Other Expenditures.

2/ The Eating, Drinking, and Lodging sector includes Restaurant Expenditures.

3/ The Hotels, Garming, and Recreation sector includes Hotel and Motel, Equipment Rentals, and Guide
Services Expenditures.

4/ The Other Final Paymenis sector includes Camping Fees and Licenss Fees.

3/ The Imports sector includes the Trade sector balance {74 5%} of Groceries and Supplies, Gas, Shopping,
Fishing Supplies, and Other Expenditures.
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No Action Alfernative
Reservoir Visitation Calculation

End of the Month Reservoir Storage Levels

Prosser Stampede Boca
Reservoir Reservoir Reservoir

End of the Month Reservoir Storage Levels {af)

April 13,360 144,120 32,290
May 17,200 153,340 36,350
June 16,310 138,760 37,670
Tuly 14,130 138,840 7,060
Auvgust 12,470 136,59¢ 24,3380
September 12,060 136,120 21980
Qctober 6,720 133,050 21,870
Other Months (average) 7,146 136,184 23,2486
January 7,040 134,620 22 480
Febmary 7,370 137,620 23,260
March 8.040 138,240 26020
November 6,530 133,330 22,160
December 6,750 135,040 22,510
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Prosser Stampede Poca
Regervoir Reservolr Reservair

Reservoir Storage Levels

Level 1 29,840 226,500 40,870
Level 2 26,854 203,850 18,783
Level 3 23,572 181,200 32,606
Level 4 20,888 158,550 28,609
Level 5 17,904 135,900 24,522
Level & 14,920 113,250 20,435
Levet 7 11,936 90,600 16,3458
Level § 8,952 67,950 12,261
Level 5,068 45,300 8,174
Level 19 2,584 22,650 4087
Level 11 a 1] 1]

Scale Valuecs for Reservoir Storage Levels

Level | 1LO00000  11.000000  11.000000
Level 2 10030000 10.000000  10.000000
Level 3 5 0000 2.060000 2.000000
Level 4 B.{HH00 8.000000 §.0000040
Level § T.000000 7.000000 7.000000
Level & 6.000000 6.000000 6.000000
Level 7 3.000000 3000000 5.000000
Level 8 40000300 4. 000K} 4000000
Level 9 3.0000:00 3000000 3.000000
Level 10 2000000 2000000 2000000
Level 11 1.000300 1.OQDXRNK) 1.00G000
Slope Coefficient for S¢ale Value Equation ¢.000335 0.000044 0.000245
Constant Term for Scale Value Equation 1000000 1.000000 1050000

Scale Values for the End of the Month Reservoir Storage Levels

April 5644772 7363355 8.900661
May 6764075  T.792053  0.804054
June 6465818  7.126269 10217030
Tuly 5735255 T.129801 10067776
Angust 5178954  7.030464 6965256
September 5041555 7009713 6378028
October 3252011 6874172 6351113
Other Manths 3394772 7012538 6.697578
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Visitation Response to the End of the Month Reservoir Storage Levels

Prosser Stampade Baoca
Reservelr Reseryoir Reservonr

1994 and 1995 Average Visits by Visitor for Reserveir Storage Levels

Lavel 1 i74 370 6.22
Leavel 2 3.74 318 6.22
Level 3 Aed 3.09 6.06
Level 4 3.55 297 1359
Level 5 134 289 3.2%
Level & 3.05 271 3102
Lovel 7 2.80 216 2.63
Level § 2.57 1.27 2.33
Level § .89 0.73 1.94
Level 10 1.55 0.69 1.76
Level 11 1.55 (.66 1.47

Visitation Response for Reservoir Storage Levels

Level 1 L00.00% 100.00% 100.00%
Level 2 100.00% 0% 16% 100.00%
Levet 3 O97.29% 96.30% 97.40%
Leveld 94.93% 92.61% 57.62%
Level § BO.36% 90.16% 52.29%
Level b 82.50% 34.49% 48.36%
Level 7 T7.49% 607.32% 43.00%
Level 8 68.64% 30,68% 17.45%,
Level 9 45.19% 22.77% narms
Level 10 41 485 21.65% 28.20%
Level 11 41.48% 20.68% 22.74%

Slope Coefficients for Visitation Equations for Reservair Storage Levels

Level 1 0.000000 0.00R382 0.000000
Level 2 QGOX7102 0.028639 0325964
Level 3 G.023599 0.036846 0.397881
level 4 0.055678 0.024535 0.053243
Level 5 0.068584 0.056665 0.037347
Level 0 0.050147 0.168737 0.055004
Level 7 .088496 0278442 Q.056040
Level 8 0.234513 {.169039 2.063362
Lavel 9 0.037053 0011178 0.029143
Level 10 3 000000 {.009779 0.054577
Level 11 0.000000 0000000 0000000
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Prosser Stampeds
Regervoir Reservoir

Constant Terms for Visitation Equations For Reservoir Starage Lavels

Level 1 1.0D00Ga Q9G7797
Level 2 0. 728982 0, 705230
Lavel 3 0.7650509 2631363
Leveld 0.503872 LT20852
Level 5 0413532 [.504933
Level & 0524152  -0.173462
Level 7 0332412 -0.717017
Level & -0.251659 0279403
Lavel 9 0.340708 0.194185
Level 10 0.414823 0.196979
Level £§ 0.4143823 (.206758
Visitation Response to the End of the Month Reservoir Storage Levels

April BO.72% 81.05%
May 37.714% 82.10%
June B5.0% 90.47%
July E1.18% S0.48%
August T8.39% 50.23%
September TR a0.18%
October 51.10% 89.45%
Other Months 54 45% 80.19%
1999 Visitation Response to the End of the Month Reservoir Storage Levels

April 81.85% 99.33%
May 95.30% 99.76%
June 100.00% 99.36%
July 98.67% 99.41%
Augmst 93 84% 90.21%
September 80.78% 98.77%
October T.47% 98.63%
Other Months 71.17% 99.01%
1994 and 1999 Visitots that Vigit by Month

April 44 69
May gL 115
June 26 217
July lig 234
Ausu_gt ! 1 |3 244
Scptember 75 152
Other Months 27 iR
Total 588 L1G?

56

Boca
Reservoir

1.000300
0.740364
-2.60GREE
0.156209
0.261482
0.155542
0.15032%
0.121067
0223724
0.172857
0.227434

93.45%
99.72%
100.00%
100.00%
52.16%
49.97%
49.87%
51.16%

98485
90.39%
100.G0%
100.00%
0%.24%,
95.13%
55.06%
34 51%

El
138
196
23
226
138

17

38

1.135
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Prosser Stampede Boea
Reservoir Reservour Rescrvoir

Predicted Visutors that Visit by Month

April 43 63 7
May 64 125 138
June ) 197 196
Tuly 95 213 231
August G4 222 119
September 72 139 X3
October 4 71 70
Other Maonths 21 35 iy
Total 506 1,063 a41

Weights for the Predicted Visitors that Visit by Month

April 57 5.95% 7.16%
May 12.73% 11.72% 14.72%
e 16.2%% 18.48% 20 B2
Tuly 18.85% 20.03% 24.55%
August 18.64% 20.87% 12.63%
September 14.25% 13.05% 5.80%
October 6.64% 6.65% T.41%
Other Months 4.08% 3,259 3.89%

Weighted Scale Valoe for the End of the Month Reservoir Storage Levels

April 0.483773 3437041 0.637430
May 0.860931 0913238 [.456242
June 1.030574 1.316961 2128538
July L2813 1.427858 2471984
Aupust 0.965452 1.467151 (.87%489
September 0.718274 0.914785 (3.561447
Qctober 0.215832 0.457256 0.470791
Other Months 0.133482 0.223243 0.260605
Total 5.514330 7.163433 2866524
Predicted Visitation Response 80.07% G0.56% 92.09%
1999 Vizitation Response 2361% 00.41% 09. 16",
1999 Camping Visitors 13,117 61,592 16,824
Predicted Camping Visitors 11.2t% 56,110 15615
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Prosser Stampede Boca

Reservoir Reservoir Reservoir

Fredicted Camping Visitors by Month

April ' 961 1337 LLg
May 1,428 6,576 2,300
June 1,823 10,369 3,255
July 2,115 11,237 3837
August 2,081 11,709 1,573
Septermnber 1,598 7,323 1.375
Cictaber T45 3,732 1,158
Other Manths 458 1,826 508
Total 11,219 56,110 15,625
Average Group Size of Camping Visitors 4.76 5.68 503
Predicted Camping Visitor Graups 2,356 0,877 3110
1999 Day UJse Visitors 7,140 i1.912 14,254
Predicted Day Use Visitors 5,106 10,852 13,276
Predicted Day Use Visitors by Month

April 523 645 951
May 777 1,272 1954
June 992 2,003 2.766
July 1,151 2,173 3,260
Aupust 1.138 2,265 1,676
September 870 1,416 1,169
Cctober 405 T2 984
Other Months 249 ERR 317
Total 6,106 10,852 13276
Average Group Size of Day Use Yisitors 339 1.50 4.90
Predicted Day Use Visitor Groups 1,802 3,101 2,71
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Expenditures

Prosser Stampede Boca
Reservoir  Reservoir Resetvair

1994 and 1999 Average Expenditures by Category for Camping Visitor Groups

Licenses £11 11.71 1564
Camping Fees 26.13 65.14 3238
Hotel or Motel 2.61 1.65 5.50
Restaurant 0.61 12.74 §.43
{3roceries 6830 152.65 115.63
Equiptrent and Supplies 0.00 353 0.04
Rental J2.al 993 .08
Fuel 21.32 45.64 I 98
Other 24.84 1866 41,43
Tistal 193.63 34159 15212

Predicted Expenditures by Category for Camping Visitor Groups.

Licenses 19,108 115,613 48,633
Camping Fecs 61,581 643,003 100,671
Hote! or Motel 6,147 16,252 17,101
Restaurant 22,838 125,825 26,199
{roceries 11,152 1,507 684 159 540
Equipment and Supplies 1] 34, B0 124
Rental 74,541 98,070 238
Fued 50,239 450,771 06,347
Other 58,579 331,871 135,112
Total 456,285 3,373,949 783,965

1994 and 1999 Average Expenditures by Category for Day Use Visitor Groups

Licenses 13.97 12.59 2.65
Camping Fees 2.22 0.00 353
Hotel or Maotel /1 0.33 15.63 13.58
Restaurant 2036 724 923
Gracernes 20.28 27.28 24.76
Equipment and Supplics 1.50 0.89 2.38
Rental 5417 0.00 510
Fuel 13.78 20.57 23.58
Cther 4,44 3.80 4.37
Total 131,24 B8.00 9562
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Frosser Stampeds Boca
Reservolr Rescrvoir Reservoir

Predicted Expenditures by Catepory for Day Use Visitor Groups

Licenses ) 25,165 39,034 23,450
Camping Fees 4,004 0 9,637
Hotel or Moiel /1 60t 48,466 35,814
Restaurant 37.041 22,438 25075
Ciroceries 36,541 54,579 67,123
Equipment and Supplies 2,703 2,761 6,440
Rental 97,603 0 13,835
Fuel 24 824 63,786 063,927
Cther 2,008 11,790 12,935
Total 236,490 272 857 259,236

1/ Expenditures on hotel or motel inglude vacation-home rent expenditures.
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Summary

Prasser Stamipede Boca
Reservoir Reservoir Reservoir

End of the Month Reservoir Storage Levels (af)

April 13,860 144,130 32,290
May 17,200 153,840 16,350
June 16,310 138,760 37,670
July 14,130 138,840 317,060
Angust 12,470 136,5%0 24,180
September 12,060 134,120 21,980
October 6,720 133,050 21,870
Other Months (average) 7,146 136,184 21,286

Predicted Camping and Day Use Visitors by Month

April 1,455 3,983 2,07
May 2,205 7,848 4,254
June 2,815 12,374 6,021
July 3,266 13,410 7,096
August 3230 13,974 3.649
September 2,468 8,719 2544
October 1,150 4,454 2142
{Other Months 707 2,179 1,125
Total 17,325 66,962 28,901

Predicted Expenditares by Category for Camping and Day Use Visitors

Licenses 44,273 154,647 72,083
Camping Fees 65,585 643,003 110,308
Hotel or Motel 6,748 64,718 53915
Restaucant 59.679 148 263 51,275
(Groceries 197,693 1,592 262 426,663
Equipment and Supplies 2,703 37,621 6.564
RBeatal 174, 445 9K, 070 14,073
Fuel 75,063 514,560 160,273
Other 86,587 193,601 148,047
Total 692,775 3,646,806 1043200
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Prosser Stampede Boca
Rescrvorr Reserveir Reservoir

Predicted Expenditures by Econemic Sector for Camping and Day Use Visitors

Trade /2 i 87,222 647,217 189,005

Eating, Drinking, and Lodging /3 59,679 148,263 51,27%
Hotels, Gaming, and Recreation /4 181,193 162,783 67 988
Qther Final Payments /3 109,858 797,650 (82,391
Imports /& 254 824 1,89(,8ER 552,453
Toal 692,775 3,646,806 1,043,200

2/ The Trade sector ineludes only the mark-up value (25.5%) from Expendimres on Groceries, Equipment and
Supplies, Fusl, and Other.

3/ The Eating, Drinking, and Lodging sector includes Expenditures on Restaurant.

4/ The Hetels, Gaming, and Recteation sector includes Expenditures on Hotel or Motel, and Rental,

5/ The Other Final Paymients segtor includes Expenditures on Licenses and Camping Fees,

6/ The Imports sector includes the Trade sector balance (74.5%) from Expendimres on Groceries, Equipmen
and Supplies, Fuel, and Other.

652 Ne Action - Model Calculations



No Action Alternative
Economic Impact Calculation

River Visitation
Output Employment  [ncome

Predicted Expenditures by Economic Sector

Trade 437,053
Eating, Drinking, acd Lodging 625,630
Huotels, Gaming, and Recrzation 918,370

Response Coefficients by Economic Sector

Trade 1.000000 0.000317 0.309423
Eatng, Drinking, and Lodging 1.000000 00000628 02305876
Hotels, Gaming, and Recreation 1000300 0.0Q0017 1161313

Dhrect Economic Impact by Economic Sector

Trade 437,053 7 135,234
Eating, Dninking, and Lodging 625,630 18 144,318
Hotels, Gaming, and Recreation 218,370 15 143,145
Tatal 1,981,053 41 427,657

Muldpliers by Econornic Sector

Trade _ 1.902340 1.325410 1.427903
Eating, Drinking, and Lodging 1997225 1250850  1,732544
Hotels, Gaming, and Recreation LG01725 1.382270 2053209
Total Economic Impact 3,827,435 53 747,311
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Reservoir Visitation

Output Empioyment Income

Predicted Expenditures by Economic Sector

Trade 023,533
Eating, Drinking, and Lodging 259217
Hotels, Gaming, and Recreation 411,968

Response Coefficients by Econonic Sector

Trade L0000 0.000017 0300423
Eating, Drinking, and Lodgmg 1.000000 0.000023 1.230676
Hotels, Gaming, and Recreation 1. 0000} 0.000087 3.161313

Direct Economic Impact by Economic Sector

Trade 023,533 16 285,763
Eating, Drinking, and Lodging 259,217 7 59,795
Hotels, Gaming, and Recreation 411,968 7 6h,436
Total 1,594,717 1] 412,013

Multipliers by Economic Sector

Trade 1.902340 1.325410 1.427903
Eating, Drinking, and Lodging 1.997225 1.250850 1.732544
Hotels, Gaming, and Recreation 1901725 1.382270 2.053209
Total Economic Impact 3,058,037 40 048,087
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Proposed Action - $12 Million Federal Acquisitions
River Visitation Calculation

Monthly Mean River Flow Levels

Truckee
River
at Farad, California

Manthly Mean River Flow Levels (efs)

April 1,241
May 1,645
June 1,629
July 622
August 477
September 449
Qctober 457
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Visitation Response to Monthly Mean River Flow Levels

Apn] Visitation Response 1o Monthly Mean River Fiow Level

Higher
Minirmam

Flow

114
All Visitors 17,514
Fishing Visitors 2,243
Fly Fishing Visitors 4,672
Kayaking Visitors 15,584
Rafting Visitors 2,695
Predicted Aprl Visiiers
All Visitors 16,451
Fishng Visitors 3,041
Fly Fishing Visitors 6,381
Kayaking Visitors 6,424
Rafting Visitors 1,382
Fishing, Fiy Fishing, Kayaking, and Rafting Visitors 17,228

May Visitation Response to Monthly Mean River Flow Level

Higher
Minirnum

Flow

Bld
All Visitors 17,574
Fishing Visitors 2,221
Fly Fishing Visitors 4,672
Kayaking Visitors 16,344
Rafting Visitors 2,695
Predicted May Visitors
All Visitors 15,660
Fishing Visitors 2,707
Fly Fighing Visitors 590
Kayaking Visitors 7,526
Rafting Visitors 1,412
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 17,235

Flow Range (cfs)
More 1599
Consistent Flow
Flow
1,172 1,741
17,256 0,886
1243 1,579
4,358 2,923
£,555 5472
1,390 1,321
Flow Range {cfs)
More Higher
Consistent Flow
Flow
1,421 2,116
17,356 12,092
1,243 1,579
6,853 2,923
& 575 895
1,39) 1,459

Higher
Flow

ETT1

12,002
1,579
2.923
8.481
1.45%

1989
Flow

2,965

0,880
1,574
2,823
5,730
1,321
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June Visitation Response to Monthly Mean River Flow Level

Flow Range (cfs}
Higher Mare Higher
Minimum Consistent Flow
Flow Flow
691 1,247 1,974
All Visitors 24,384 24,082 16,778
Fishing Visitors 4,788 6,985 3401
Fly Fishing Visitors 3953 5,803 2,473
Kayaking Visitors 6,462 2,718 3,517
Rafting Visitors 9,584 3,358 3,566
Predicted June Visitors
All Visitors 20,244
Fishing Visitors 5,102
Fly Fishing Visitors 4,053
Kayaking Visitors 3,138
RaRing Visitors 1486
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 15,779
July Visitation Response to Moenthly Mean River Flow Level
Flow Range (cfs}
Higher More Higher
Migimum  Consistent Flow
Flow Flow
521 553 629
All Visitors 27,459 27,120 18,894
Fishing Visitors 5,985 8,732 4,251
Fly Fishing Visitors 8,205 12,925 5,508
Kayaking Visitors 5321 2,238 2,896
Rafiing Visitors 9,853 5,096 5,348

Predicted Iuly Visitors

All Visitors 19,652
Fishing Visitors 4,664
Fly Fishing Visitors §,192
Kayaking Visitors 2,835
Rafting Visitors 3,325

Fishing, Fly Fishing, Kayaking, and Rafting Visitors 19,016

1999
Flow

2,138

13,717
3,401
2,473
2,269
3,230

1999
Flow

898

15,447
4,251
5,508
1.568
4 845
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August Visitation Response to Monthly Mean River Flow Level

Flow Range (cfs)
Higher More Higher 1599
Minimom  Consistent Flow Flow
Flow Flow -
503 524 568 B30
All Visitors 25,482 25,187 {7,534 14,334
Fishing Visitors 4,959 7,235 3,522 3,522
Fly Fishing Visitors 17237 11,342 4,834 4,834
Kayaking Visitors 4,94] 2,078 2,689 1,735
Rafung Visitors 7,188 3,707 3,B90 3,523
Fredicted August Visitors
All Visitors 24,165
Fishing Visitors 4,703
Fly Fishing Visitors 7.328
Kayaking Visitors 4,686
Rafting Visitors 6,816
Fizhing, Fly Fishing, Kayaking, and Rafting Visitors 23,532
September Visitation Response to Monthly Mean River Flow Level
Flow Range {cfs)
Higher More Higher 1899
Minimum Consistent Flow Flaw
Flow Flow
488 509 351 617
All Visitors 9,226 3,112 6,348 380
Fishing Visitors 1,881 3,744 1,336 1,334
Fly Fishing Visitors 5,391 7,913 337 3373
Kayaking Visitors 760 324 414 267
Rafting Visitors 599 309 324 294

Predicted September Yisitors

All Visitors B 489
Fishing Visitors 1,731
Fly Fishing Visitors 4,960
Kayaking Visitors 690
Rafiing Visitors 351
Fishing, Fly Fishing, Eayaking, and Rafting Visitors 7,941
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Octaber Visitation Rasponse to Monthly Mean River Flow Level

All Visitors

Fishing Visitors
Fly Fishang Visitors
Kayaking Visitors
Rafting Visitors

Predicied October Visitors

All Visinors

Fishing Visitors

Fly Fishing Visitors

Kayaking Visitors

Rafting Visitors

Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Predicted Visitors

All Visitors

Fishing Visitors

Fly Fishing Yisitors

Kayaking Visitors

Rafting Visitors

Fishing, Fly Fishing, Kayaking, and Raiting Visitors

Average Visitor Group Size
Predicted Visitor Groups

All Visitar Groups

Fishing Visitor Groups

Fly Fishing Visitor Groups

Kayaking Visitor Groups

Rafting Visitor Groups

Fishing, Fly Fishing, Kayaking, and Rafting Visitor
Groups

9

Flow Range {cfs)

Higher More 1942 Mligher

Minimum
Flow Flow

415 454 480 44

Consistent Flow Flow

8,787 8,678 4,943 6,046
1,710 2,495 1,215 1,215
4,672 5,358 2,923 2,923
760 120 267 414
299 154 147 162

8,247
2,347
6,404
314
154
9,218

112,908
24,2504
40,908
25,622
19,125

108,949

.66

30,860
6,640
11,181
7,003
5227
30,052
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Expenditures
Average Expenditures by Category for All Visitor Groups

Camping Fees .
License Feas

Hotel and Matel
Restaurant
Groceries and Supplies
(ras

Shepping
Equipment Rentals
Fishing Supplies
Guide Services
Other

Total
Predicted Expenditures by Category for All Visitor Groups

Camping Fees
License Fees

Hotel and Motel
Restaurant
Grocerigs and Supplies
(as

Shopping
Equipment Rentals
Fishing Supplies
Guide Services
Other

Total

70

599
7.14
22.91
2543
27.30
14.68
12.91
429
11.18
5.23
1.10

138.18

184,952
220,261
707,072
784,901
842,382
453,069
398,470
132,258
345,058
161,931

13912

4,264,305
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Average Expendimres by Category for Fishing Visitor Groups

Camping Fees 9.10
License Feas 13.92
Hotel and Motel ' (.00
Restanrant 8.90
Groceries and Supplies 14.64
Gas 2.17
Shopping 10.00
Equipment Bentals 5.24
Fishing Suppiies 15.83
Guide Services 0.00
Other J3.33
Total 90.14

Predicted Expenditares by Category for Fishing Visiter Groups

Camping Fees 60,304
Li¢eose Fees 92 488
Hotel and Motel 0
Restaurant 59,128
Graceries and Supplies 97.231
Gas 60,86
Shopping 66,402
Equipment Rentals 34,782
Fishing Supplies 105,136
Guide Services 4]
Cther 22,834
Total 598,564
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Average Expendiwres by Category for Fly Fishing Visitor Groups

Camping Fees 4.6
License Feas 8.24
Hotel and Motel : 37.20
Festaurant 25.23
(Groceries and Supplies 31.52
Gas 12.58
Shopping 9.02
Equipment Rentals 1.97
Fishing Supplies 1538
Guide Services T.80
Orther 0.00
Total 152 98

Predicted Expendirures by Category for Fly Fishing Visitor Groups

Camping Fecs 43,402
License Fees 92,158
Haotel and Motel 415899
Restaurant 282,066
Groceries and Supplies 352,370
(Gas 140,608
Shopping 100,798
Equipment Rentals 22,023
Fishing Supplizs 171,950
Guide Services 87,246
Other 0
Total 1,710,521
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Averape Expenditures by Category for Kayaking Visitor Groups

Camgping Fees .00
License Fees 1.96
Hotel and Motel 0,00
Restaurant - 10.00
Groceries and Supplies 9.3G
Gas 14.89
Shopping 217
Equipment Rentals .17
Fishing Supplies 4,35
Guide Services 0.00
Other 0.00
Total 44 85

Predicted Expenditures by Category for Kayaking Visitor Groups

Camping Fees ]
License Fees 13,702
Hotel and Motel 0
Restaurant 0,030
Grocertes and Supplies $35,158
(as 104,284
Shopping 15,224
Equipment Rentals 15,224
Fishing Suppiies 30,448
Guide Services O
Other 0
Total 114,070
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Average Expenditares by Category for Rafting Visitor Groups

Camping Fees 3.89
License Feas 0.66
Hote] and Mote] : 43.13
Restaurant 40.26
Groceries and Supplies 145
Gas 12.3%7
Shopping 24.61
Equipmient Rentals 7.63
Fishing Supplies 0.0
Guide Services 11.58
Othar 1.58
Total 181,16

Predicted Expenditures by Category for Raftmg Visitor Groups

Camping Fees insl4
License Fees 1439
Hotel and Mote] 235,921
Restaurant 210471
Groceries and Supplies 164,388
(Gas 64,655
Shopping 128,621
Equipment Rentals 39,893
Fishing Supplies 0
Guide Services 60,528
Other 8,254
Total 046,954
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Summary

Truckee

River

ar Farad, California

tanthly Mean River Fiow Levels (cfs)

April

May

June

Tuly
August
September
October

1,241
1,645
1,628
622
477
449
457

Predicted Fishing, Fly Fishing, Kayaking, and Rafting Visitors by Month

April

May

June

July
August
Septernber
October

Total

17,228
17,235
15,773
19,016
23,532

7,941

9,218

109,949

Predicted Expenditures by Category for Fishing, Fly Fishing, Kayaking, znd Rafting Visitors

Camping Fees
License Fees

Hotel and Motel
Restaurant
Groceries and Supplies
Gas

Shopping
Equipment Rentals
Fisking Supplies
Guide Services
Cither

Total

75

136,610
201,787
651,819
621,696
679,148
370,416
311,045
111,922
167,534
147,773

30,388

3,570,138
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Predicred Expendimres by Economic Secior for Fishing, Fly Fishing, Kayaking, and Rafting Visilors

Trade /1

Eating, Drinking, 2nd Lodging /2
Hotels, Gaming, and Recreation /3
Other Final Payments /4

Imports /5

Torzl

433,125
621,696
411,513
338,397

1,265,405

3,570,138

1/ The Trade sector includes only the mark-up value (25.3%) of Groceries and Supplies, Gas, Shopping,

Fishing Supplies, and Qther Expenditices,

2/ The Eating, Drinking, and Lodging sector includes Restaurant Expenditures.
3/ The Hotels, Gaming, and Recreation sector includes Hotel and Motel, Equipment Rentals, and Guide

Services Expenditures,

4/ The Other Final Payments sector includes Carping Fees and License Fees.
5/ The Imports sector includes the Trede sector balance (74.5%) of Groceries and Supplies, Gas, Shopping,

Fishing Supplics, and Other Expenditures.

T4
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Proposed Action - $12 Million Federal Aequisitions
Reservoir ¥isitation Caleulation

End of the Month Reservoir Storage Levels

Prosser Stampede Boca
Reservoir Reservoir Reservoir

End of the Month Reservoir Storage Levels (af)

April 13,550 143,970 32,280
May 17,386 154,100 16,350
June 16,530 138,550 37,660
July 14,270 138,460 37,030
Augnst 12,550 135,900 24,320
September 12,130 135,440 21,514
October 6,710 132,560 21,850
Other Months {average} 7.182 135,764 23,266
January 7,000 136,210 22,440
Febmary 7,380 137,100 23,240
March 8,030 138,080 26,020
November 0,580 132,850 22,150
December 6,820 134,580 22,480
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Prosser Stampede Buca

Reservon Reservor Rescrvoir
Reservoir Storage Levels
Leval 1 ) 29,840 226,300 40,870
Level 2 26,856 203,850 36,783
Level 3 23,872 181,200 12,656
Level 4 20,888 158,550 28,609
Level 5 17,504 135,900 24 522
Level & 14,920 113,250 20,435
Lavel 7 11,936 90,600 16,348
Level 8 8,952 67,950 12,261
Level 9 3,968 45,3100 5,174
Level 10 2,934 22 650 4,087
Level 11 0 0 0
Seale Values for Reservoir Stozage Levels
Level | 11000000 11000000  11.000000
Level 2 10000000  10.000000  10.000000
Level 3 2.0e00060 9000000 9003000
Level 4 EO0000 8.000000 300000
Level 5 7{H000 T.000000 7.000000
Level & 6.000000 £.000000 000000
Level 7 5000000 5000000 5000000
Level 8 4 {00 4 Q00000 4 000000
Level 9 1.000000 3.000000 3000000
Leve] 10 2.003000 2.000000 2000000
Level I} 1000060 1000000 1000000
Slope Coeificient for Scale Value Equation 0000333 0.000044 0.0002435
Constant Term for Scale Value Equation 1000060 1000000 1003000
Scale Values for the End of the Month Reservoir Storage Levels
April 5.674933 7.356291 B.895214
May 6824397 T.R0F3832 5.594054
June 6.539544 T.130243 10214383
July 5782172 7.113024  10.060436
August 5.2057464 7000000 6.950575
September 5065013 6.979691 6360900
October 3.248660 £.8532535 6.346220
Other Months 3406834 6.9939%4 6.692684
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Visitation Response to the End of the Month Reservoir Storage Levels

Prosser Stampede Boca

Reservoir Reservoir Reservoir
1994 and 1999 Average Visits by Visitor for Reservoir Storape Levels
Level 1 74 320 622
Level 2 3.74 318 622
Level 3 3.4 .09 606
Level 4 3.55 297 159
Level 5 334 239 izs
Level 6 309 27 a0
Level 7 290 216 2.68
Level 8 2.57 1.27 233
Level 9 1.69 0.73 i.54
Level 10 1.55 0.0% 1.76
Level 11 1.55 0.66 i42
Visitation Response for Reserveir Storage Levels
Level ] 100.00% 100.00% 100.00%
Level 2 100.00% 99.16% 100.00%
Level 3 97.29% 96.30% 97 40%
Level 4 94.93% 92.61% 57.62%
Level 5 89.36% 90.16% 52.29%
Level 6 82.50% 84.4%% 48.56%
Level 7 T7.49% 67.52% 43065
Level B 68.54% 39.68% 37.45%
Level 9 45.19% 22.771% N2%
Level 1O 41.48% 21.65% 28.20%
Level 11 41.48% 20.68% 22.74%
Slape Coefficients for Visitaton Equations for Reservoir Storage Levels
Leveil 0.000000 0.003382 0.000000
Level 2 0.627102 0.02863% 0.025964
Level 3 0.023509 0036846 0.397881
Leval 4 0035678 00243535 0053243
Level 5 0.068584 0.056666 0.037347
Level 6 0.050147 0. 169737 0055004
Level 7 0.088496 0.278442 0.056046
Level 8 0.234513 0.16903% 0063362
Level 3 0.037058 0011176 0.029142
Level 10 0.000000 0.0097749 0.054577
Level i1 {.8000000 Q.000000 0000000
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Prosser Stampede Boca

Reservoir Reservoir Reservair

Constant Terms for Visitalion Equations for Reservoir Storage Levels

Level 1 1.000000 0.907797 1.0{3000
Level 2 0.728982 0.705230 0.740364
Level 3 0.760509 0.631363  -2.606888
Level 4 0.503872 0.720852 0.130200
Level § 0.413532 0.504933 0.261482
Level 6 0.524152 -0.173492 0.1353542
Level 7 0232412 -0.717017 0.150329
Level & 0.251659  -0.279403 0.121067
Level 9 0.340708 0.194185 0.223724
Level 10 0.414823 0.196979 0172857
Level 11 (414823 0.206758 0.227434
Visitation Response to the End of the Month Reservoir Storage Levels

April 80.87% 91.03% 93.15%
May 88.16% 92.13% 99.72%
June £6.20% 90.48% 100.00%
July 81.41% 90.44% 100.00%
Angust TR.32% 90.16% 321%
September T1.81% 50.04% 49.90%
Qctaber 51.02% 89.32% 49 85%
Other Months 5473% 90.13% 51.14%

1999 Visitation Response ta the End of the Month Reservoir Storage Levels

April 81.85% 99.33% 98.43%
May 95.30% 99.76% 96.399%
June 100.00% 99 89% 100 .080%
Tuly 98.67% 99.41% 100.08%
Angust 03.84% G021% 99.24%
September 30, 78% 98.77% 95.33%
Ociober 71.47% 08 63% 35.06%
Onher Months TLIT% 09.01% 54 51%

1994 and 1999 Visitors that Visit by Month

April 44 68 71
May T 134 138
June 96 217 196
July 15 234 231
August 113 244 216
September 15 152 158
October 47 78 77
{ther Months 27 38 36
Total 58% 1,167 1,136
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Prosser Stampeds Boca
Reservoir Reservoir Reservoir

Predicted Visiters that Visit by Menth

April 43 43 &7
bay G5 i25 138
June B3 %7 186
July o6 213 231
August 95 222 119
Septemnber 72 ii9 3
October 34 71 70
Qther Months 21 35 37
Total 508 1,063 940

Weighis for the Predicted Visitors that Visit by Month

April 8.56% 5.95% 7.16%
May 12.75% 11.73% 14.72%
June 16.30% 18.49% 20.84%
July 18.85% 20.03% 24.56%
August 18.62% 20.86% 12.62%
Septernber 14.23% 13.04% B.79%
October 6.61% 6.65% T.41%
Other Months 4.09% 3.25% 1.89%

Woeighted Scale Value for the End of the Month Reservoir Storage Levels

April 0.483855 0.437672 0636820
May 0870171 0915353 L.456708
June 1065720 1.315543 2128795
July 1.089842 1424612 2471074
August 0,969253 1.460365 0.377029
Septernber 0.720611 0.809951] 0.558425
October 0.214653 0.455436 0.470426
Other Months 0.139291 0227598 (.260415
Total 5.555435 7.149530 B.B60T753
Predicted Visitation Response B0.27% 50.53% 91.86%
1999 Vigitation Response 93.6t% 99.41% 99.16%
1999 Camping Visitors 13,117 61,592 16.824
Predieted Camping Visitors 11,245 56,089 15,586
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Prosser Stampede Boca
Reservoir Reservolr Reservoir

Predicted Camping Visitors by Month

April ' 963 3,237 1115
May 1,434 0,570 2,285
June 1,833 10,372 3,248
July 2,120 11,234 3,828
August 2,054 11,701 1,967
Seprember 1,600 7,312 1,371
Octaber 743 3,728 1,155
Other Months 440 1,825 LI
Total 11,248 56,089 15,585
Average Group Size of Campuing Visitors 4.76 5.68 503
Predicted Camping Visitot Groups 2,363 9,873 3102
1999 Day Use Visitors 7,140 11,512 14,294
Predicted Day Use Visitors 5,122 10,848 13,242

Predicted Day Use Visitors by Month

April 524 645 548
May T81 1,272 1,950
June 0998 2,006 2,760
July 1,154 2,173 3,253
August 1,140 2,263 1.671
September 87 1,414 1,165
October 405 721 43l
Other Months 250 353 515
Total 6,122 10,848 13,24}
Average Group Size of Day Use Visitors 330 3150 490
Predicted Day Use Visitor Groups 1,807 3,008 2704
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Expenditures

Prosser Stampeade Buca
Reservoir Reservoir Reservoir

1904 and 1999 Average Expenditures by Category for Camping Visitor Groups

Licenses a.11 11.71 15.604
Camping Fees 26.11 65.10 312.38
Hotel or Motel 2.61 1.65 5.50
Restaurant 9.61 12.74 543
Groceries 63.3% 152.65 113,63
Equipment and Supplies 0.00 353 0.04
Rental 3261 9.03 0.08
Fuei 21.32 45.64 30.98
Other 24.36 38.66 43,45
Total 193,63 341.59 252.12

Predicted Expendimres by Category for Camping Visitor Groups

Licenses 19,157 115,570 48,512
Camping Fees 61,739 642,761 10dL 420
Hotel or Motel 6,163 16,245 17,058
Restaurant 22,4596 125,718 26,134
Groceties 161,567 1,507,116 158 643
Equipment and Supplies 0 34,847 124
Rental 77,039 98,033 237
Fuel 50,368 450,601 G6,106
Cther 58,730 81,727 134,775
Total 457 456 3,372,678 782,010

1994 and 1999 Average Expenditures by Category for Day Use Visitor Groups

Licenses 13.97 12,59 B.05
Camping Fees 2.12 0.00 355
Hotel or Motel /' 0.33 15.63 13.5%
Restanrant 20.56 724 9,25
Groceries 20.28 27.08 2478
Equiprient and Supplies 1.50 0.89 238
Rental 5417 000 510
Fuel 13.78 20.57 23.58
Cher 4 44 3.80 4.77
Total 131.24 £8.040 0562
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Prosser Stampede Boca
Reservair Reservoir Reservoir

Predicted Expendimres by Category for Day Use Visitor Groups

Lizenses 25,229 10018 23,391
Camping Fees 4,013 0 0,613
Hotel ot Motel /1 G602 48,448 16,722
Restanrant 30¥ 22,429 25,13
Grocernies 36,635 84,547 66,956
Equipment and Supplies 2,710 2,760 6,424
Rental G7.855 0 13,801
Fuel 24,888 03,765 63,767
Other 8,029 11,786 12,903
Total 237,059 272,754 258,589

1/ Expenditures on hotel or motel include vacation-home rent expenditures.
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Summary

Prosser Srampede Bogca
Reservoir Reservoir Reservoir

End of the Month Reservoir Storage Levels (af)

April 13953 143,970 32,280
May 17,380 154,100 36,350
June 16,530 138,850 37.660
July 14,270 138,460 37.030
August 12,550 135,800 24,320
September 12,130 135,440 21,910
Qctober 6,710 132,560 21,850
Other Months {average)} 7,182 135,764 23,266

Predicted Camping and Day LUse Yisitors by Month

April 1,487 3,982 2,063
May 2215 7,852 4,245
June 2,831 12378 6,008
Tuly 1274 13,406 1,081
August 31234 13,965 3,638
September 2,471 8,727 2,535
October 1,148 4,449 2,147
Other Months 710 2178 1,122
Total 17,370 56,937 28,829

Predicted Expenditures by Category for Camping and Day Use Visitors

Licenses 44 387 [54,589 71,503
Camping Fees 65,754 642,761 110,033
Haotel ar Motel 6,765 64,693 53,780
Restaurant 56,832 148,207 31,147
Groceries 198,202 1,591,661 425,599
Equpment and Supplies 2,719 37,607 6,548
Rental 174,854 98,033 14,038
Fuel 75,256 514,366 159,874
Other 66,159 393,513 147,678
Total 634,353 1,645,432 1,040,599
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Prosser Stampede Boca
Reservoir Eeservoir Reservair

Predicted Expenditures by Economic Sector for Camping and Day Use Visitors

Trade /2 ) 87,446 646,973 188,623
Eating, Drinking, and Lodging /3 59,832 148,207 51,147
Hotels, Gaming, and Recreation /4 181,059 162,726 67,818
Other Final Payments /3 110,140 797,350 181,936
Imports /6 255,480 1,890,176 $51,075
Total 004,558 3,645,432 1,040,599

2/ The Trade sector includes oaly the mark-up value (25.5%) fiom Expendinres on Groceries, Equiprent and
Supplies, Fuel, and Other.

3/ The Eating, Drinking, and Lodging sector includes Expenditures on Restauratt,

4/ The Hotels, Gaming, and Recreation sector includes Expendimres on Hatel or Motel, and Rental.

5/ The Other Final Payments sector includes Expenditures on Licenses and Camping Fees.

& The Imports sector includes the Trade sector balance {74.5%) from Expenditures on Groceries, Equipment
and Supplies, Fuel, and Other.
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Proposed Action - $12 Million Federal Acquisitions
Economic Impact Calculation

River Visitation

Output Employment  Income
Predicted Expenditres by Economic Sector
Trade 433,125
Eating, Dirinking, and Lodging 421,096
Hatels, Garning, and Recreation 911,515
Response Coefficients by Economic Sector
Trade 1.000000 0.000017 0309423
Eating, Drinking, and Lodging 1.000000 0.000028 0.230676
Hotels, Gaming, and Recreation 1.000000 0.000017 161312
Direct Economic Impact by Econornic Sector
Trade 433,125 T 134,019
Eating, Drinking, and Lodging 621,696 18 143,410
Hotels, Gaming, and Recreaton 911,515 15 147,039
Total 1,966,336 44 424,469
Multipliers by Economic Sectar
Trade 1.9023440 1.325410 1 427903
Eating, Drinking, and Lodging 1.997225 1.230850 1.732544
Hotels, Gaming, and Recreation 1.901725 1.382270 2.053209
Total Fconamic Impact 3,799,065 53 741,733
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Reservoir Visitation
Crutput Employment Income

Predicted Expenditures by Economic Sector

Trade 923,042
Eating, Dninking, and Ledging 239187
Hotels, Gaming, and Recreation 412,203

Response Coefficients by Economic Sector

Trade 1. COO000 6000017 0.309423
Eating, Drinking, and Lodging 1.0GG000 0.000028 0230676
Hotels, Gaming, and Recreation 1. GG00 0.000017 0181313

Direct Economic Impact by Economic Sector

Trade 823,042 1& 2856011
Eating, Drinking, and Lodging 259,187 7 59,738
Hotels, Gaming, and Recreation 412 203 7 6,404
Tatal 1,594,432 M 411,893

Mulnpliers by E¢onomic Sector

Trade 1.902340 1.325410 1427903
Eating, Drinking, and Lodging 1.997225 1.250850 1.732544
Hotels, Gaming, and Recreation 1.901725 1.382270 2.053209
Total Ecanoinic Impact 1,057,492 40 647936
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Combined Federal and Truckee Meadows Communities Acquisitions (524 Million)
River Visitation Calcuilation

Monthly Mean River Flow Levels
Truclkes

River
at Farad, Califorma

Monthly Mean River Flow Levels (cfs)

April 1,237
May 1,641
June 1,621
July 027
Augnst 480
Septernber 451
Ociober 461
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Visitation Response to Monthly Mean River Flow Levels

Apdl Visitation Response to Monthly Mean River Flow Level

Flow Range (¢is)
Higher More 1999 Higher
Minimum  Consistant Flow Flow
Flow Flow
714 1,172 1,741 1,771
All Visitors 17,574 17,356 9,586 12,092
Fishing Visitaes 2,223 3,243 1,579 1,579
Fly Fishing Yisitars 4672 6,858 2,923 2923
Kayaking Visitors 15,584 6,553 5,472 8,481
Rafting Visitors 2,685 1,390 1,321 1,459
Predicted April Yisitors
All Visitors 16,503
Fishing Visitors 3,053
Fly Fishing Visitors 6,409
Kayaking Visitors 6,431
Rafting Visitors 1,382
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 17,275
May Visitation Response to Monthly Mean River Flow Level
Flow Range {cf3}
Higher More Higher 199%
Mininoam Congsistent Flow Flow
Flow Flow
814 1,421 2116 2,945
All Visitors 17,51 17,356 12,052 9,886
Fishing Vigitors 2,223 3,243 1,579 1,579
Fly Fishing Visitors 4,672 6,558 2,923 2,923
Kayaking Visitots 16,344 5,875 8,395 5,739
Rafting Visitors 2,695 1,390 1,459 1,321
Predicted May Visitors
All Visitors 15,690
Fishing Visitors 2,716
Fly Fishing Visitors 5,612
Kayaking Visitors 7214
Rafting Visitors 1,412
Fishing, Fly Fishing, Kayaking, and Rafting Visttors 17,255
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June Visitation Response 1o Monthly Mean River Flow Level

Al Visitors

Fishing Vizitors
Fly Fishing Visitors
Kavaking Visitors
Rafting Visitors

Pradicted June Visitors

All Visitors

Fishing Visitors

Fly Fishing Visitors

Kayaking Visitors

Rafting Visitors

Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Joly Visitation Response to Monthly Mean River Flow Level

All Visitors

Fishing ¥isitors
Fly Fishing Visitors
Kayaking Visitors
Rafting Visitors

Pradicted Tuly Visitors

All Visitors

Fishing Visitors

Fly Fishing Visitors

Kayaking Visitors

Ratting Visitors

Fishing, Fly Fishing, Kayaking, and Rafting Visitors

91

Flow Range (cfs)

Higher More Higher 1850
binimum Caonsistent Flow Flow
Flow Flow
691 1,247 1,974 2,138
24,384 24,082 16,778 13,717
4,788 6,985 31,401 3.401
3,953 5,803 2,573 2,473
6,442 2,718 3,517 2,269
6,580 3308 3,566 33230
20,325
5,141
4,000
3,129
3,484
15,844

Flow Range (cfs)
Higher More Higher 1999
Minirmm Consistent Flow Flow
Flow Flow
521 553 62% 898
27,459 27,120 13,894 15,447
5,985 8,732 4,251 4,251
8,305 12,925 5,508 5,508
5321 2,238 2,896 1,568
5,883 5,006 5,348 4,845
12,111
4,169
5,704
2879
5,342
18,293
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Aupust Visitation Response to Monthly Mean River Flow Level

Higher
Minimum
Flow
503
All Visitors 25,482
Fishing Visitors 4,955
Fly Fishing Visitors 7,727
Kayaking Visitors 4,941
Raﬂing Visitors 7,188
Predicted August Visitors
All Visitors 24,317
Fishing Visitors 4,733
Fly Fishing Visitors 7,374
Kayaking Visitors 4,715
Rafting Visitors 6,859
Fishitg, Fly Fishing, Kayaking, and Rafting Visitors 23,680

September Visitation Response to Monthly Mean River Flow Level

Higher
Minimum

Flow

438
All Visitors 9,226
Fishirg Visitors 1,881
Fly Fishing Visitors 530
Kayaking Visitors 60
Rafting Visitors 599
Predicted September Visitors
All Visitors 5,527
Fishing Vizitors 1,738
Fly Fishing Visitors 4 982
Kayaking Visitors 703
Rafting Visitors 554
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 7.077

Flow Range (cis)
More Higher
Consistent Flow
Flow
524 568
25,167 17,534
7,235 3,522
11,342 4,834
2,078 2,689
3700 3,890
Flow Range (cfs)
More Highet
Consistent Flow
Flow
509 551
9.112 6,348
2,744 1,336
70913 31373
320 414
39 324

1G99
low

630

14,334
3,32
4,834
1.733
3,523

1994
Flow

617

5,150
1,336
3373
287
254
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October Visitation Response to Monthly Mean River Flow Level

Flow Range (cfs)
Hipher More 1954
Minitnum  Consistent Flow
Flow Flow
413 454 450
All ¥isitors 8,787 5,078 4,
Fishing Visitors 1,710 2,495 1,
Fly Fishing Visitors 4,672 6,858 2,
Kayaking Visitors 760 120
Rafting Visitors 209 154

Predicied October Visitors

All Visitors T.673
Fishing Visitors 2,150
Fly Fishing Visitors 5,799
Kayaking Visitors 306
Rafting Visitors 152
Fishing, Fly Fishing, Kayaking, and Rafting Visitars B 407
Predicted Visitors

All Visitars 112,145
Fishing Yisitors 23,901
Fly Fishing Visitors 39,969
Kayaking Visitors 25,677
Ralting Visitors 19,184
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 108,731
Average Visitor Group Size 166
Predicted Visitor Groups

All Visitor Groups 30,652
Fishing Visitor Groups 6,533
Fly Fishing Visitor Groups 10,925
Kayaking Visitor Groups 7,018
Rafting Visiter Groups 5,244
Fishing, Fly Fishing, Kayaking, and Rafting Visitor 28,719

Gropups

941
215
923
267
147

Higher
Flow

344

6,046
1,215
2,323
414
162
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Expenditures
Average Expenditures by Category for All Visitor Groups

Camping Fees -
License Fees

Hotel and Motel
Regtaurant
Groceries and Supplics
(3as

Shopping
Equipment Rentals
Fishing Supplics
Guide Services
Other

Total

Predicted Expenditures by Category for All Visitor Groups

Canmping Fees
License Fees
Hotel and Motel
Restaurant
{(Groceries and Supplics
Gas

Shopping
Equipment Rentals
Fishing Supplies
Gude Services
Other

Total

94

5.99
714
2291
2543
27,30
14.6%
12.91
4.29
11.18
5.25
1.10

13818

183,742
218,772
702,255
779,598
836,691
450,008
395,778
131,364
342,727
160,837

33,683

4,235,494
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Average Expenditures by Category for Fishing Visiter Groups

Camping Fees 9.10
License Fees 12.93
Hotel and Motel. 0.00
Restaurant &9D
Greceries and Supplies 14.64
(ias a.17
Shopping 10.00
Equipment Rentals 334
Fishing Supplies 15,83
Guide Services 0.00
Other 333
Total 814
Predicted Expenditures by Category for Fishing Visitor Groups

Camping Fees 59415
Lieensc Fecs 90,989
Hotzl and Motel 0
Restaurant 58,171
Groceries and Supplies 05,653
Gas 59882
Shopping 65,326
Equipment Rentals 4,218
Fishing Supplies 103,432
Guide Services ]
Crher 21,775
Total 588,864
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Average Expenditures by Category for Fly Fishing Visitor Groups

Camping Fezs 4.06
License Feea 824
Hotel and Motel, 320
Restaurant 25.213
Grocenies and Supplies als2
CGas 12.58
Shopping 5.02
Equipment Rentals 1.97
Fishing Supplies 1538
Guide Services 780
Other 0.00
Total 152.98

Predicted Expenditures by Category for Fly Fishing Visitor Groups

Camping Fees 44 360
License Fess 90,045
Hotel and Motel 406,360
Restaurant 275,508
Groceries and Supplies 344 289
(7as 137,384
Shopping 98,486
Equipment Rentals 21,518
Fishing Supplies 168,006
Guide Services £5.245
Cther 0
Total 1,671,259
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Average Expenditures by Category for Kayaking Visitor Groups

Camping Fees 000
License Fegs 156
Hotel and Motel. : (.00
Restauraint 10.00
Grocerics and Suppiies 9,30
Gas 14.89
Shopping 2.17
Equipment Reqtals 2.17
Fishing Supplies 435
Guide Services 0.00
Other 0.00
Toral 44 85

Predicted Expenditares by Category for Kayaking Visitor Groups

Camping, Fees 0
License Fees 13,731
Hotel and Mozl 0
Restaurant T0,180
Groceries and Supplies 659,298
(ias 104,507
Shopping 15,257
Equipment Rentzls 15,257
Fishing Supplies 30,513
Guide Services 0
Other ]
Total 314,743
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Average Expenditures by Category for Rafting Visitor Groups

Camping Fees 550
License Faes 0.66
Hate! and Motel 45,13
Restaurant 40.26
{irpceries and Supplies 3145
Gas 12.37
Shopping 24.61
Equipment Rentals 1.63
Fishing Supplics .00
Guide Services 11.58
Other 1.38
Total 151.16

Predicted Expenditures by Category for Rafting Visitor Groups

Camping Fees 30,500
License Fees 3,450
Hote! and Motel 236,648
Restaurant 211,120
Groceries and Supplies 164,845
Gas H4 554
Shepping 129,018
Equipment Rertals 40,016
Fishing Supplies 0
Guide Services 60,714
Other 8,279
Total 949 903
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Suinmary

Truckee

River

. at Farad, California

tMonthly Mean River Flow Levels (cfs)

April

May

June

July
August
September
COctober

1,237
1,641
1,621
627
480
451
461

Predicted Fishing, Fly Fishing, Kayaking, and Rafiing Visitoars by Mouth

April

May

Junge

July
August
September
Cetober

Total

17,275
17,255
15,844
18,203
23,680

7.977

8,407

108,731

Predicted Expendimres by Category for Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Camping Fees
License Fees

Hotel and Matel
Restaurant
Groceries and Supplies
Gas

Shopping
Equipment Rentals
Fishing Supplies
Guide Services
Other

Total

99

134,685
198 215
643,008
615,068
670,137
366,628
308,087
111,009
301,952
145,959

30,054

3,524,798
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Predicted Expenditures by Economic Sector for Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Trade /1

Eating, Drinking, and Lodging /2
Hotels, Gaming,-and Regreaton /3
Other Final Payments /4

Imports /5

Tatal

427,599
615,068
899,976
312,899

1,249,258

3,524,799

1/ The Trade sector includes only the mark-up value (25.5%) of Groceries and Supplies, Gas, Shopping,

Fishing Supplies, and Other Expendituras.

2/ The Eating, Drinking, and Lodging sector includes Restaurant Expenditures.
¥ The Hotels, Gaming, and Recreation sector includes Hotel and Motel, Equipment Rentals, and Guide

Services Expenditures,

4/ The Other Final Payments sector includes Camping Fees and License Fees,
5/ The Imports sector includes the Trade sector balance {74.5%) of Groceries and Supplies, Gas, Shopping,

Fishing Supplies, and Other Expenditures.
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Combined Federal and Truckee Meadows Communities Acquisitions {$24 Million)
Reservoir Visitation Calculation

End of the Month Reservoir Storage Levels

Prosser Stampede Boca
Reservoir Resgarvoir Reservoir

End of the Month Reservoir Storage Levels (af)

April 14,020 144,840 32,270
May 17,620 154,890 38,350
June 17,010 139,910 37.660
July 14,390 139,600 37.020
Augnst 12,610 136,920 24,210
September 12,190 136,350 21,910
October 8,750 133,390 21,310
Oher Months (average) 7.234 136,554 23,182
January 7,160 116,990 22,280
Febmary 7460 137,900 23,110
March 8 080 138,330 25,920
November 6,610 133,670 22,120
December 6,260 135380 22,480
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Prosser Stampede Boea

Reservoir Reservair Reservair
Reservoir Storage Levels
Level 1 29,840 226,500 40,870
Level 2 26,836 203,850 36,7483
Level 3 23,872 181,200 32,698
Level 4 20,588 158,550 28,609
Levei § 17.904 135,500 24,522
Level 6 14,920 113,250 20,435
Level 7 1,936 50,600 16,343
Level 8 3,952 67,930 12,261
Level 8 ' 5,968 45,300 E.174
Level 10 2,984 22 650 4,087
Level 11 0 i a
Scale Values for Reservoir Storage Levels
Leve] ] 11000000  11.008000 11000000
Level 2 10000000 10.000000  10.000000
Level 3 9.000000 9.000000 o.0060000
Level 4 £.000000 8.000000 2000000
Level 5 7.000000 7000000 7.000000
Level & 46,0000 6000000 6.000000
Level 7 5.000000 5.000000 5000000
Level 8 400000 4,000d00 4000000
Level 9 3.000000 3.000000 3.000000
Level 10 2.000000 2.000000 2 000000
Level 11 1000000 1.0G0000 1030000
Slope Coefficient for Scale Value Equation 0000335 0,000044 0000245
Constant Term for Scale Value Equation 1.0 1.000000 1.0000%H}
Scale Values for the End of the Month Reservoir Storage Levels
Anpril 5098391 7394702 2.893767
May 6.904826 7.842826 0.894059
June 6.700402 7177925 10214583
July 5822386 7163355  10.057989
Angust 5225871 7045033 6948128
September 5085121 7.019868 4. 360900
October 3262064 6.889183 6.330433
Other Months 3424262 T.O28874 £.67213]
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Visitation Response to the End of the Month Reservoir Storage Levels

Prasser Stampede Boca

Reservair Reservoir Reservoir
1994 and 1999 Average Visits by Visitor for Resarvoir Storage Levels
Lewvel ] 374 3 622
Level 2 174 3.18 6.22
Level 3 164 309 &.06
Level 4 3.55 297 139
Level 5 334 2.89 3.23
Level 6 .09 271 an2
Lavel 7 2.8¢ 2.16 2.68
Level § 2.57 1.27 2.33
Level 9 1.69 0.73 1.94
Level 10 1.55 .69 1.76
Level 11 1.55 (.66 1.42
Visitation Response for Reservoir Storage Levels
Eevel 1 100,000 150.00% 104.00%,
Level 2 100.00% 0%, 16% 100.00%
Level 2 97.29% 96.30% 97 40%
Level 4 04.93% 92.61% $7.62%
Level 5 B9.36% 00.16% 52.29%
Level 6 B2.50% 84 .49% 48.56%
Level 7 TT.45% 67.52% 43.06%
Level 8 68.64% 39.68% 37.45%
Level O 43.19% 22.77% 31.12%
Level 10 41.48% 21.65% 28.20m%
Level 11 41.48% 20.68% 22.74%
Slope Coefficients for Visitadon Equations for Reservoir Storage Levels
Level 4000000 0.008382 0.000000
Level 2 0.027102 0.028639 0.025964
Lavel 3 0.0233599 (036846 0.397381
Level 4 0.055678 0.024535 0.053243
Level 5 0.068584 0.056666 0037347
Level 6 0.050147 0169737 {05500
Level 7 0.088496 0.278442 0.056040
Level § 0.234513 (.169039 0.063362
Level 9 0.037058 G011 0.020141
Level 10 0.00HH00 0.009779 0.054577
Level L1 0.000000 (.000000 0.000000
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Prosser Stampede Boca
Reservoir ERaservaoir Reservoir

Constant Terms for Visitation Equations for Reserveir Storage Levels

Level | 1.000Q00 0.9077%7 1000000

Level 2 0.7258982 0.705230 0.740364
Level 3 0.760309 0631363  -2.604888
Level 4 0.503872 0728852 0.153209
Level 3 0.413532 0.504913 0.261482
Level & 0524152 -0.173492 0.155542
Level 7 0332412 -0.717017 0.150329
Level B 0251659  -0.279403 0.121067
Level9 0.340708 0.19415 0.223724
Level 10 0414823 0196979 0.172857
Level 11 0414823 0.206758 0227434

Visitation Response to the End of the Month Reservoir Storage Levels

Aprl ED.09% 91.13% 93.26%
May ER.T1% 02.23% 00.72%
June BT.31% o0.60% 100,005
July El.ol% 20.56% 100.0)%
Augnst TR.624% 90.27% 52.10%
Seprember T7.92% 90.21% 48.80%
Qctober 51.33% 80.53% 49.81%
Cther Months 35.14% 90,23% 51.07%

1999 Visitation Response to the End of the Month Reservoir Storage Levels

April BLB5% 99.33% 98.48%
May 95.30% 599.76% 99.39%
June 100.00% 09.39% 100.00%
July 0B.67% 89.41% 100.00%
August 93.84% 99.21% 99.24%
September 50.78%% 88.77% 95.33%
October T1L47% 98.63% 55.06%
Other Months 71.17% 39.01% J4.51%

1994 and 1999 Visitors that Yisit by Month

April 44 &% 71
May 70 133 138
June 96 217 196
July - 116 234 23
August E13 244 226
September 75 152 158
October 47 78 77
Crher Months 27 38 39
Total 583 1.167 1,136
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Prosser Stampede Boca
Reservoir Reservolr Reservoir

Predicted Visitors that Visit by Month

April 44 63 67
May 65 125 138
June B4 197 1945
Juty 96 213 231
August 95 222 119
September 72 139 &3
Cctober ia 71 70
Crther Months 21 is 37
Total s10 1,064 G40

Weights {or the Predicted Visitors that Visit by Month

April 8.53% 5.95% TA5%
May 12.77%: 11.73% 14.73%
June 16.43%, 18.499% 20.859%
July 18.81% 20:03% 24.57%
August 18.56% 20.86% 12.62%
September 14.18% 13.04% 5.80%
October 6.62% 6.65% 7.41%
Other Months 4.10% 3.25% 1894

Weighted Scale Value for the End of the Month Reservoir Storage Levels

April 486331 0.439804 Q.636115
May (0.881360 0.919634 1.457073
June 1100833 1,327242 2129241
July 1.095091 1.434669 2470991
August 0969814 1466531 0876750
September 0.721084 0.915539 0.559542
October 0.21587t 0.458302 0.469454
Other Months 0.140401 0223683 0.259280
Total ' 5611285 7.193473 B BSE447
Predicied Visitetion Response 80.55% 006e3% 91.77%
1999 Yisitation Response 03.61% 99 41% 99.10%
1958 Camping Visitors 13,117 61,502 16,824
Predicted Camping Visitors 11,287 56,156 15,571
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Prosser Stampede Boca
Reservaoir Reservoir Reservoir

Predicted Camping Visitors by Month

April I3 3349 1,113
May 1,442 0,585 2,293
June 1,854 10,384 3,244
Juiy 2,123 11,247 3825
August 2085 11,714 1,963
Septentber 1,601 7,324 1,370
October 747 31736 1,154
Other Moaths 463 1,827 605
Total 11,287 30,156 155711
Average Group Size of Camping Visitors 4.70 5.68 5.03
Predicted Camiping Visitor Groups 2,371 9,835 3,099
1009 Day Use Visitors 7.140 11912 14,294
Predicted Day Use Visitors 6,144 10,361 13,230

Predicted Day Use Visitors by Month

April 524 646 46
May 785 1,274 1,948
June 1,009 2,008 2,758
Tuly 1,155 2,175 3,250
August 1,140 2,265 1,669
September 871 1,417 1,164
{ctober 407 723 480
Other Months 252 353 314
Total 4,144 10,861 13,230
Average Group Size of Day Use Visitory 3.39 150 480
Predicted Day Use Visitor Groups 1,813 3,103 2,702
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Expenditires

Prosser Stampede Baoca
Reservolr Reservoir Reservoir

1994 and 1999 Average Expenditures by Category for Camping Visitor Groups

Licenses &.11 11.71 [5.64
Camping Fees ' 26,13 65.10 3233
Hotel ot Motel 2.61 1.65 5.50
Restaurant 0.61 12,74 543
Groceries 68.39 152,65 115463
Equipment and Supplies 0.00 3.53 004
Rental 32.61 9.93 008
Fuel 21.32 45.64 3098
Othet 2486 35.466 43.45
Total 193,43 141.59 252,12

Predicted Expenditures by Category for Camping Visitor Groups

Licenses 19,224 115,708 48 463
Camping Fees 61,955 643,524 104,320
Hatel ot Motel 6,185 16,265 17,041
Restaurant 22,775 125,928 26,108
Groceries 162,131 1,508,911 358,285
Equipment and Supplies & 34 888 124
Rental 77,308 88,150 237
Fugi 50,544 451,138 G610
(ither 58,935 382,182 134,641
Total 459,056 3,376,695 751,229

1994 and 1999 Average Expendinuwes by Category for Day Use Visitor Groups

Licenses 13.97 12.59 R.65
Camping Fees 2.22 0.00 353
Hotel or Motel /1 0.33 15.83 13.58
Restaurant 20.56 7.24 9.25
{(rocerics 20.28 27.28 2474
Equipment and Supplics 1.50 0.8¢ 238
Rental 54.17 0.0 3.10
Fuael 13,78 20.57 23.58
Other 4.44 18D 4,77
Total 13124 88.00 95.62
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Prosser Stampede Boca
Reservolr Reservoir Reservoir

Predicted Expenditures by Category for Day Use Visitor Groups

Licenses 25317 19,066 13,368
Camping Fees 4,029 0 9,603
Hotel or Matel /1 604 4%, 505 36,685
Restaurant 37.266 22 456 24,988
Groceries 36,763 24,648 6,889
Equipment and Supplies 219 2,763 6,417
Rental SR, 196 & 13,787
Fuel 24,975 63,841 63,704
Other 8,037 11,800 12,890
Tatal 237926 273,079 258,331

1t Expenditures on hote) or motel include vacation-home ront expenditures.
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Sommary

Frosser Stampede Boca

Reservoir Reservolr Reservoir
End of the Mont}:l Reservoir Storage Levels (af)
April 14,020 144 840 32,270
May 17,620 154,990 16,350
June 17,010 138,830 37.060
July 14,390 139,600 37020
Angust 12,610 136,920 24310
September 12,190 136,350 21910
Qctober 6,730 133,399 21814
Crther Months (average) 7,234 136,554 23,182
Predicted Camping and Day Use Visitors by Month
April 1,488 31,986 2,059
May 2,226 7,858 4241
June 2 B64 12,392 6,004
July 1,278 13,422 7,076
August 3,235 13,579 3,634
September 2,472 £, 741 2,511
October 1,153 4,438 2,114
Other Months 715 2,180 1,119
Total 17,431 67,014 28,801
Predicted Expenditares by Category for Camping and Day Use Visitors
Licenses 44 541 154,773 71831
Camping Fres 55,583 643,526 109,623
Hatel or Motel 6,788 64,770 53326
Restaurant 60,041 148,384 51,096
Groceries 198,803 1,593,559 425,174
Equipment and Supplies 3718 37,651 6541
Rental 175,504 98,150 14.024
Fuel 75,519 514,979 159,714
Other 06,952 393 98] 147 531
Total 696,982 1,648 774 1,039, 560
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Prosser Stampede Baoca
Reservoir Reservoir Reservair

Predicted Expenditures by Economic Sector for Carmping and Day Use Visitors

Trade /2 ' 7,751 647,743 188,435
Eating, Drinking, and Lodging /3 60,041 148,384 51,096
Hotels, Gamimg, and Recreation /4 182,293 162,920 67,750
Dihier Final Payments /5 110,525 708,299 181,754
Imports /6 256,372 1,892,427 350,525
Total 696,982 3,649,774 1,039,560

2/ The Trade sector inciudes only the mark-up value (25.5%) from Expendimres on Groceries, Equipment and
Supplies, Fuel, and Other.

3/ The Eating, Drinking, and Lodging sector includes Expenditures on Restaurant,

4/ The Hotels, Gaming, and Recreation sector includes Expenditires on Hotel or Motel, and Rental.

5/ The Other Final Payments sector ingludes Expenditures on Licenses and Camping Fees.

6/ The Impurts sector includes the Trade sector balance (74.5%) from Expenditures on Groceries, Equipment
and Supplies, Fuel, and Other.
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Combined Federal and Truckee Meadows Communities Acquisitions ($24 Million)
Economic Impact Calculation

River Visitation

Output Employment  Income

Predicted Expenditures by Economic Sector

Trade 427,599
Eating, Drinking, and Lodging 615,068
Hotels, Gaming, and Recreation 839,976

Response Coefficients by Economic Sector

Trade 1.G00000 0.000017 0309423
Eating, Drinking, and Lodging 1000000 0.000028 0.230675
Hotels, Gamung, and Recreation 1.000000 0.000017 0.161313

Diract Economic Impact by Econcmic Sector

Trade 427,559 7 132,309
Eating, Drinking, and Lodging 015,068 17 141,881
Hotels, Gaming, and Recreation 599976 15 145,178
Total 1,942,642 40 4i9.308

Multipliers by Economic Sector

Trade 1.902340 1.325410 1427903
Eating, Drinking, and Lodging 1997225 1.250850 1.732544
Haels, Gamung, and Recreation 1.601725 1.182270 2.053209
Total Economic Impact 3,753,373 52 Ti2.820
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Reservoir Yisitation
Output Employment  Income

Predictad Expenditures by Econoraic Sector

Trade 921,930
Eating, Drinking, and Ladging 25952
tHaotels, Gaming, and Recreation 412,963

Response Coefficients by Economic Sector

Trade 1.G00000 0.000017 0.309423
Eating, Drinking, and Lodging L.O00000 0.000028 0.230676
Haotels, Gaming, and Recreation £.000000 0.000017 0.181313

Direct Economic Impact by Economic Sector

Trade 923,930 16 285 885
Eating, Dinkeng, and Lodging 259521 7 50,865
Hotels, Gaming, and Recreation 412,963 i 0b,a014
Total 1,588,414 30 412,367

Multipliers by Econcmic Sector

Trade 1502340 1,325410 1427903
Eating, Drinking, and Lodging 1.997225 1.250850 1.732544
Hotels, Gaming, and Recreation 1.901725 1382270 20532009
Total Economic Impact 1,061,293 40 6458 713
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Cumulative Effecis
River Visitation Calculation

Monthly Mean River Flow Levels
Truckes
River

at Farad, Califorma

Monthly Mean River Flow Levels (cfs)

April 1,236
May 1,647
hime 1,620
July 618
August 473
September 419
October 410
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Visitation Response {¢ Monthly Mean River Flow Levels

Apnl Visitation Response to Monthly Mean River Elow Level

Flow Range (efs)
Higher Mare 1999 Higher
Mimnimum Consistent Flow Flow
Flow Flow
714 1,172 1,741 1,771
All Visitors 17,574 17,356 0,536 12,092
Fishing Visitors 2,223 3,243 1,579 1,579
Fly Fishing Visitors 4,672 1,858 2923 2,923
Kavaking Visitors 15,584 6,555 5,472 8,481
Rafting Visitors 2,655 1,390 1,321 1,459
Predicted April Visitors
Adl Visitors 16,254
Fishing Visitors 2,997
Fly Fishing Visitors 6,277
Kayaking ¥isitors 6,385
Rafting Visitors 1,380
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 17,050
May Visitation Response to Monthly Mean River Flow Leval
Flow Range {cfs)
Higher More Higher 1999
Minimum  Consistent Flow Flow
Flow Flow
314 1,421 2,116 2,965
All Visrtors 17,574 17,356 12,092 9854
Fishing Visilors 2,223 3,243 1,579 1,579
Fly Fishing Yisitors 4,672 6,358 2,923 2.923
Kayaking Visitars 16,344 6,875 8,895 5,739
Rafting Visitors 2,695 1,390 1,459 1,321
Predicted May Visitors
All Visitors 15,645
Fishing Visitors 2,702
Fly Fishing Visitors 5,578
Kayaking ¥isitors 7532
Rafhing Visitars 1,412
Fishmg, Fiy Fishing, Kayaking, and Rafting Visitors 17,225
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June Visitation Response to Monthly Mean River Flow Level

Higher
Minimum

Flaw

691
All Visitors 24,384
Fishing Visitors 4,788
Fly Fishing Visitors 3953
Kayvaking Visitors 6,402
Rafting Visitors 6,589
Predicted Tune Visitors
All Visitors 20,335
Fishang Visitors 5,146
Fly Fishing ¥isitors 4,095
Kayaking Visitors 3,128
Rafting Visitors 3,484
Fighing, Fly Fishing, Kayaking, and Rafting Visitors 15,852

July Visitation Response to Monthly Mean River Flow Level

Higher
Minimum
Flow
521

All Visitors 27,459
Fishing Visitors 59858
Fly Fishing Visitors B,805
Kayaking Visitors 5321
Rafting Visitors 9,883
Predicted fuly Visitors
All Visitors 20,085
Fishing Visitors 4,899
Fly Fishing Visitors 6,582
Kayaking Visitors 2,801
Rafting Visitors 5312
Fishing, Fly Fishing, Kayaking, snd Rafting Visitors 19,504

Flow Ranpe (cfs)
More Higher
Consistent Flow
Flow
1,247 1,974
24,082 16,778
6,985 3401
5,303 2,473
2,718 357
3,398 3,566
Flow Range {:cfs)
More Higher
Consistent Flow
Flow
553 629
27,120 13,894
8,732 4,251
12,925 5,508
2,238 2,306
5,096 5,348

1599
Flow

2,138

13,717
301
2,473
2,265
3.230

1999
Flow

598

13,447
4,251
5,508
1.868
4,845
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August Visitation Besponse to Monthly Mean River Flow Level

Flow Range (cfs)
Higher Maore Higher 1999
_ Minimum  Consistent Flow Flow
Flow Flow
503 524 508 430
Al Visitors 25,482 25,167 17,534 14,334
Fishing Visitors 4959 7,235 3322 3,522
Fly Fishing Visitors 7,727 11,342 4,834 4,834
Kayaking Visitors 4,941 2,078 2,689 1,733
Rafting Visitors 7,188 .07 3,290 3,523
Predicted August Visitors
All Visitors 23,962
Fishing Visitors 4,664
Fly Fishing Visitors 7,266
Kayaking Visitors 4,646
Rafting Visitors 6,759
Fishing, Fly Fishing, Kayaking, and Rafting Wisitors 23,335
September Visitation Response to Monthly Mean River Flow Level
Flaw Range (cfs)
Higher More Higher 1999
Minimum — Consistent Flow Flow
Flow Flow
438 509 351 Gal7
All Visitors 0,226 o112 6,348 5,180
Fishing Visitors 1,381 2,744 1336 1.33a
Fly Fishing Visitors 5,391 7013 3,373 3,373
Kayaking Visitors TG0 320 414 267
Rafiing ¥isitors 599 309 324 194

Predicted September Visitors

All Visitors 7,922
Fishing Visitois 1,615
Fly Fishing Visitors 4,629
Kayaking Visitors 633
Rafting Visitors il4
Fishing, Fly Fishing, Kayaking, and Rafting Visitors 7411
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October Visitation Response 1o Monthly Mean River Flow Level

All Visitars

Fishing Visitors
Fly Fishing Visitors
Kayaking Visitors
Ralfting Visitors

Predicted October Visitors

All Visitors

Fishing Visitors

Fly Fishing Visitors

Kayaking Visitors

Rafling Visitors

Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Predicted Visitors

All Visitors

Fishing Vizitors

Fly Fishing Visitots

Kayakmg Visitors

Rafting Visitors

Fishing, Fly Fishing, Kavaking, and Rafting Visitors

Average Visitor Group Size
Predicted Visitor Groups

All Visitor Groups

Fishing Visitor Groups

Fly Fishing Visitor Groups

Kayaking Visitor Groups _

Rafring Visitor Groups

Fishing, Fly Fishing, Kayaking, and Rafting Visitor
Groups

117

Flow Range {cfs)
More 1999
M inimum Consistent Flaw

Flow Flow
415 434 430 544

Higher Higher

Flow

8,787 8,678 4,943
1,710 2,495 1,215 1,215
4,672 6,358 2,923 2,923

160 10 267 414

299 154 147 162

6,046

8,681
1,690
4,616
751
296
1,352

112,883
23,713
39,043
25,906
19,157

107,819

366

30,853
6,481

10,671
7,081
5,236

29469
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Expenditures
Average Expenditures by Category for All Visitor Groups

Camping Fees
Ligense Feeg

Hotel and Motel
Restaurant
Groceries and Supplies
(Gas

Shoppmg
Equipment Rentals
Fishing Supplies
Guide Services
Dither

Total

Predicted Expenditures by Category for All Visitor Groups

Camping Fees
License Fees

Hotet and Motel
Restaurant
Groceries and Supplies
{(as

Shopping
Equipment Rentals
Fishing Suppli=s
Guide Services
Oithar

Tatal
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5.89
7.14
2291
2543
27.30
1468
12.91
4.29
11.18
3.25
1.10

138.18

184,951
220,212
706,917
784,729
842,198
452,969
308,343
132,229
344 982
161,896

33,905

4,263,371
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Average Expenditures by Category for Fishing Visitor Groups

Camping Fees 9.10
Ligense Fees 13.43
Hotel and Motel 0.00
Restaurant £.90
Groeeenies and Supplies 14.64
(ras Q.17
Shopping 10.00
Equipment Rentals 524
Fishing Supplies 1583
CGuide Services 0.00
Other 333
Total 90,14

Predicted Expenditures by Category for Fishung Visttor Groups

Camping Fees 38,949
License Fees 90,276
Hotel and Motel 0
Restaurant 31715
Groceries and Supplies 94,906
Gas 39412
Shopping 64,814
Equipment Rentals 33,950
Fishing Supplies 102,621
Guide Services it
Other 21,505
Tatal 584,248
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Average Expenditvres by Category for Fly Fishing Visitor Groups

Camping Fees 4 00
Licensg Fees 24
Hotel and Motel : 37.20
Restaurant 2523
Ciroceries and Supplies i1.52
Gas 12.58
Shopping 5.02
Equipment Reatals 1.97
Fishing Supplies 15.38
Guide Services 7.80
Other 0.00
Total 152 98

Predicted Expenditures by Category for Fly Fishing Visitor Groups

Camping Fees 43,332
License Fees 857,958
Hotel and Motel 396,942
Restaurant 269209
Groceries and Supplies 336,309
Gas 134,200
Shopping 96,204
Equipment Rentals 21,19
Fishing Supplies 164,112
Guide Services - 83,269
Cther 0
Total 1,632,535
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Average Expenditures by Category for Kayaking Visitor Groups

Camping Fees 0.00
License Fees 1.96
Hotel and Motel .00
Restaurant i 10,00
Croceries and Supplics 9.3¢
Oas 14 5%
Shopping 217
Equipment Rentals 217
Fishing Supplies 435
Guide Services 0.08
Other 0.00
Total 44 85

Predicted Expenditures by Category for Kayaking Visitor Groups

Camping Fees G
License Fees 13,853
Hotel and Motel o
Restaurant 70,807
Groceries and Supplies 65,881
Gas 105,440
Shopping 15,393
Equipment Rentals 15,393
Fishing Supplies 30,785
Guide Services 1]
Other 0
Total 317,552
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Average Expenditires by Category for Rafting Visitor Groups

Camping Fees 5.89
License Fees (.66
Hotel and Motel : 45.13
Restaurant 4026
Groceries and Supplics 11.45
as 12.37
Shopping 24.61
Equipment Rentals 7.43
Fishing Supplies 0.00
(Guide Scrvices 11.58
Other 1.55
Total 181.16

Predicted Expenditures by Category for Rafting Visitor Groups

Camping Fees 30,865
License Feeg 3,445
Hotel and Maotel 236,308
Restaurant 210,817
{rroceries and Supplies 164,638
(ras 64,761
Shopping 128,833
Equipment Rentals 39,959
Fishing Supplies 0
Guide Services 60,627
Other 8,267
Total 048,538
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Summary

Truckee

River

at Farad, Califormia

Monthly Mean River Flow Levels {cfs)

Aprl

May

June

Tuly
August
Scptermber
Chctober

1,256
1,647
1,620
618
473
419
410

Predicted Fishing, Fly Fishing, Kayaking, and Rafting Visitors by Month

April

May

June

July
August
Seplember
Octoher

Total

17,050
17,225
15,852
19,594
23,335

7411

7,352

147,819

Predicted Expenditures by Category for Fishing, Fly Fishing, Kayaking, and Rafting Visitors

Camping Fees
License Fees

Hotel and Motel
Restaurant
Grroceries and Supplies
Gas

Shopping
Equipment Rentals
Fishing Supplics
Guide Services
Other

Tatal
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133,146
195,532
633,250
608,547
661,753
363,814
305,243
110,321
297,519
143,896

29,872

3,482,893
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Predicted Expenditures by Econormic Sector for Fishing, Fly Fishing, Kayaking, and Rafting Visitars

Trade /1

Eating, Drinking, and Lodging /2
Hotels, Gaming, énd Recreation /3
Other Final Paymensts /4

Imports /5

Total

422,841
608,547
887 456
328,678
1,235,360

3,482,893

1/ The Trade sector includes only the mark-up value (25.3%) of Groceres and Supplies, Gas, Shopping,

Fishing Supplies, and Other Expenditures.

2/ The Eating, Drinking, and Lodging sector includes Restaurant Expenditures. _
3/ The Hotels, Gaming, and Recrcation sector includes Hotel and Motel, Equipment Rentals, and Guide

Services Expenditures.

4/ The Other Fina] Payments sector inciudes Camping Fees and License Fees.
5/ The Imports sector includes the Trade sector balance (74.5%) of Groceries and Supplies, Gas, Shopping,

Fishing Supplies, and Other Expenditures.
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Cuomulative Effects
Reservoir Visitation Calculation

End of the Month Reservoir Storage Levels

Prosser Stampedes Boca
Reservoir Reservoir Reservoir

End of the Month Reservoir Storage Levels (af)

April 14,940 171,310 33,750
May 19,390 182,760 36870
Tone 19, 5) 168,530 38,080
July 20,050 167,580 37,430
Aungust 18,67} 164,100 26,290
September 15,380 161,540 25,300
Cciober 9,060 158,960 24,860
Other Months (average) 8,672 162,470 26,604
January 8,550 162,500 26310
February 8,700 164,560 26,470
March 9,150 165,610 29170
November 8,550 158,990 25,390
December 8,360 160,650 26,130
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Prosser Stampede Boca
Reservolr Reservoir Reservorr

Reservoir Storage Levels

level 1 26,840 226,500 40,870
Level 2 26,856 203,850 34,783
Level 3 23,872 181,200 312,696
Level 4 20,888 158,550 28,609
Level § 17,904 135,900 24,522
Level 6 14,920 113,250 20,435
Eevel 7 11,936 90,500 16,348
Level 8 8,952 67,950 12,261
Level 9 5968 45300 B.174
Level 10 2,584 22650 4,087
Level 11 0 ] 0

Scale Yalues for Reservoir Storage Levels

Level 1 11.000000 11.000000 1100000
Leval 2 10.000C0 10000000  10.000000
Level 2 2060000 S. 000000 Q000000
Leveld 8.000000 8 Q00000 8.000000
Level 5 7.000000 T7.000000 7000000
Level 6 6000000 6. 000K H.000000
Level 7 5060000 5. 0000 5.000000
Level & 4 060000 4 D0HRH) 4.000000
Level 9 3000000 2.000000 3000000
Level 18 2.000000 2.0000 2000400
Level 11 1000000 1,000000 1.000000
Slope Coefficient for Scale Value Equation 0.000335 0.000044 (1000245
Constant Term for Scale Valpe Equation 1.00004K) 1.000000 1.000000

Scale Values for the End of the Month Reservoir Storage Levels

April 6.006702 8.589845 Q257891
May 7.497589 9.668874  10.021287
June 7.699062 8.445033  10.319794
Tuly 7.732574 8398675  10.163200
August 7.256702 8.245033 7432561
September 6.154155 8.132009 7190360
October 4.036193 8.018102 7.08270!
{(Other Months 3905166 B.173068 7.531441
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Yisitation Response to the End of the Month Reservoir Storage Levels

Prosser Stampede Boca

Reservoir Reservolr Reservoir
1994 and 1999 Average Visits by Visitar for Reservoir Storage Levels
Level t 374 320 6.22
Level 2 374 118 £.22
Level 3 3.64 3.08 .06
Level 4 3.55 297 3.59
Level § 334 2.85 325
Level 6 3,00 2 302
Level 7 2.90 2.16 2.6%
Level 8 2.57 L.27 233
Level 9 1.69 .73 1.94
Level 10 1.55 .69 1.76
Level 11 1.55 0.66 1.42
Visitation Response for Reservoir Storage Levels
Level 1 100.00% 100.00% 130.00%
Level 2 100.00% 29.16% 100.00%,
Level 3 97.29% 06.30% 07.40%
Level 4 94.93% 92.61% 57.62%
Level 5 85.36% 90.16% 52.29%
Level 6 B2.50% 84 45% 48.56%%
Eevel 7 T7.49% 67.52% 43.06%
Level 8 68.64% 39.68% 37.45%,
Level 8 45.19% 22.77% N 12%
Level 10 41.48% 21.65% 28.20%
Level 11 41.458% 20.68% 22.74%
Slope Coefficients for Visitation Equations for Reservoir Storage Levels
Level i 0.000000 0.008382 0000000
Level 2 0.027102 0.028639 0025964
Level 3 0.023599 0.036846 0.397881
Level 4 0.055678 0.024535 0.053243
Level 5 0.068584 0.056606 0.037347
Level 6 0.050147 018037 0055004
Level 7 0.088496 0.278442 0056046
Level 8 0.234513 0.169039 0.063362
Level 9 0.037058 0.011176 0029143
Level 10 0.000030 0.009779 0084577
Level 11 0.000000 0.000000 £.000000
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Prosser
Reservoir

Constant Terms for Visitation Equations for Reservoir Storage Leveals

Level 1
Level 2
Level 3
Level 4
Lewvel 5
Level 6
Level 7
Level 8
Level9
Level 10
Level 11

1006000
0.728982
D.7al5G9
0. 503872
0413532
0.524152
0332412
-0.251659
0.340708
0414823
0.414823

Visitation Response to the End of the Moath Reservoir Storage Levels

April

May

June

July

August
September
Octaber
Other Months

82.55%
92.13%
93.25%
03.44%
90.79%
83.56%
68.96%
G6.44%

1999 Visitation Response to the End of the Month Reservoir Storage Levels

April

May

June

July

August
September
October
Crther Months

1954 and 1999 Visitors that Visit by Month

April

May

June

July .

August
September
October
Other Months

Taral

128

BLES%
95.30%
160.00%
93.67%
03.84%
80.78%
T1.47%
T1.17%

70
96
116
113
75
47
27

588

Stampeds
Reservair

0507797
§.705230
{1.631363
(L729852
0.504913
-0.173492
-0.717017
-0.279403
0.194185
G.19697%
0.206758

94 79%
06.50%
04.25%
54.08%
93.52%
83.10%
92.68%
93.25%

99.33%
99.76%
99.89%
92.41%
00.21%
93.77%
08.83%
98.61%

49
125
217
234
244
152
7R
38

1,167

Boca

Reservoir

1000000
0.740364
-2.606888
0.150209
0261482
(.155542
0.150329
0121067
0.223724
3.172857
0.227434

08.07%
1083.00%
1043.00%
100.00%

34.59%

33.30%

52.73%

55.12%

08.48%
G9.39%,
100.00%
100.00%
89.24%
95.33%
55.06%
24.51%

7i
138
196
23]
226
L58
77
ia

1,136
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Prosser Stampede Boca

Fcservoir Reservoir Reservoir

Fredicted Visitors that Visit by Month

April ' 44 66 71
May ] 131 139
June a0 205 196
July 110 221 231
August 109 230 124
September 78 143 38
October 45 73 T
Other Months 25 6 19
Total 569 1,105 962
Weights for the Predicted Visitors that Visit by Menth

April 7.80% 5.96% T.35%
May 11.90% 11.62% 14.43%
June 15.74% 18.53% 20.37T%
July 19 38% 20.04% 24 00%
August 19.22% 20.81% 12.92%
September 13.64% 12.97% %.18%
Octaber 7.97% 6.63% 7.06%
Other Months 4.43% 3.24% 4.10%

Weighied Scale Value for the End of the Month Reservoir Storage Levels

April 0468555 0511857 00801713
May 0591503 1.071715 1.445807
June 1.211557 1.564831 2131642
July 1.493202 1.683233 2.439350
August 1394566 1.716167 0960205
September 0.239263 1.054386 0660049
October 0.321761 0.531856 0.542699
Other Months 0173060 0.264705 0. 308634
Total 8.793866 3308751 9.138559
Predicted Visitation Response 87.95% 94.08% 97 6"
1999 Visitation Response 03.61% G0.41% 99.16":
1999 Camping Yisitors 13,117 61,592 16,824
Predicted Camping Visitors 12,323 58,292 16,547
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Prosser Stampede Boca

Reservoir Reservaoirr Eeservoir

Predicted Camping Visitors by Month

April _ 961 3474 1,219
May 1,466 6,859 2,393
June 1,939 10,801 3378
July 2,380 11,683 3,981
August 2,368 12,133 2,143
September 1,681 7,558 1,523
Ociober 082 31867 1,271
Other Months 346 1,823 650
Tatal 12,323 58,292 16,587
Average Group Size of Camping Visitors 4.76 5.08 501
Predicted Camping Visitor Groups 2,588 10,261 3,301
1992 Day Use Visitors 7,140 11,912 14,294
Predicted Day Use Visitors 6,707 11,274 14,094
Predicted Day Use Visitors by Month

April 523 672 1,035
May T8 1,332 2,033
June 1,054 2,089 2870
Tuly 1,295 2,259 3,382
August 1,289 2,347 1,821
September 915 1,462 1,294
October 535 T48 1,080
Other Maonths 287 365 578
Total 6,707 11,274 14,004
Average Group Size of Day Use Visitors 3.39 350 4.90
Predicted Day Use Visitor Groups 1,979 3211 2 R7R
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Expenditures

Prosser Stampede Boca
Reservolr Reservair Reservoir

1534 and 19839 Average Expenditures by Catepory for Camping Visitor Groups

Licenses 311 11.71 1564
Camping Fegs 26.13 65.10 12,38
Hotel or Motel 261 1.65 5.50
Restaurant 9.6] 12.74 8.43
Groceries 68,39 152.65 115.63
Equipment and Supplies 0.00 3.8 .04
Rental 32.61 9243 008
Fuel 21.32 45 64 30,98
Cither 24 84 318.00 4345
Total 193.63 345,59 252.12

Predicted Expenditures by Category for Camping Visitor Groups

Licenses 70,988 120,109 51,627
Camping Fees 67,041 H68,008 106,870
Hotel or Motel 6,732 16,884 18,154
Restaurant 24,865 (30,718 271812
Groceries 177012 1,566,316 381,678
Equipment and Supplies 0 16,215 132
Rental 34,404 101,584 253
Fuel 55,183 468,301 102,279
Cther Od, 344 396,721 143,432
Total 501,191 3,508,157 R32.238

1994 and 1999 Average Expenditures by Category for Day Use Visitor Groups

Licenses 13.97 12.59 865
Camping Fecs 222 0.00 155
Hotel or Motal /1 0.33 13.43 13.5%
Restanrant 2056 724 9325
Grocenes 20,28 2728 24.76
Equipment and Supplics 1.50 0.59 2.38
Rental 54.17 0.00 5.0
Fuel 13.78 20,57 2358
Other 4.44 380 4.77
Tatal 131.24 88.00 95.62
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Prosser Stampede Boca
Reservour Reservoir Reservoir

Predicted Expendimres by Category for Day Use Visitor Groups

Licenses 27,641 40,552 24 894
Canmping Fees 4,398 1] 10,230
Hotel or Mate] /1 a6l 50,35) 39,081
Restaurant 40,687 23,311 248619
Groceries 40,137 87,868 71,256
Equipmment and Supplies 2,959 2,868 6,836
Rental 107,209 ] 14,687
Fuel 37,207 60,270 67,863
Other 8,797 12,249 13,712
Total 259,765 283 468 275,108

1/ Expenditures en hote! or mote]l mclude vacation-home rent expenditures.
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Sommary

Prosser Stampede Boca

Eeservoic Reservoir Reservair
End of the Month Reservorr Storage Levels (af)
Apdl 14,940 171,910 33,750
May 19,390 182,760 34,870
June 19,990 168,630 38,080
July 20,090 167,380 37,450
August 18,670 164,100 26,29¢
September 15,380 161,540 25,300
Octobet 0,060 158,960 24,860
Other Months (average) 8,672 162,470 26,694
Predicted Camiping and Day Use Visitors by Month
April 1,484 4,145 2,254
May 2264 5,221 4,426
Tune 2,095 12,890 6,248
July 3,675 13,942 7 364
August 3,657 14,480 3,964
September 2,505 o020 2316
Qectober 1,517 4,614 2,351
Other Moanths 843 2,253 1,257
Total 15,030 69,566 30,681
Predicted Expenditures by Category for Camping and Day Use Visitors
Licenses 48,630 160,661 76,521
Camping Fees 72,040 668,008 117,100
Hotel or Motel 7412 687,234 57,234
Restaurant 635,552 154,025 54,432
Groceries 217,149 1,654,184 452,934
Equipraent and Supplies 2,960 39,084 6,968
Rental ' 191,613 101,884 14,940
Fuel 82,451 334 51} 170,142
Cther 73,141 408,270 157,163
Total 760,957 3,788,624 1,107,434
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Prosser Stampede Boca
Reservoir Reservorr Reservar

Predicted Expenditures by Economic Sector for Camping and Day Use Visitors

Trade /2 25,806 672,386 200,738
Eating, Drinking, and Lodging /3 03,552 154,029 54,432
Hotels, Gaming, and Recreation /4 199,025 164,118 72174
Other Final Payments /5 120,670 K28,670 193,621
Itnpotts /6 275,504 1,564,422 586,469
Total 760,957 3,788,624 1,107,434

2/ The Trade sector itichudes only the mark-up value {25.5%) from Expenditures on Grocerizs, Equipment and
Supplies, Fuel, and Other.
{ The Eating, Drinking, 2nd Lodging sector inclndes Expenditires on Restaurant.
4/ The Hotels, Gaming, and Recreation sector includes Expendimres on Hotel or Motel, and Rental,
3/ The Other Final Payments sector includes Expenditures on Licenses and Camping Fees.
&/ The Impotts sector includes the Trade sector balance (74.5%) fram Expenditures on Groceries, Equiptnent
and Supplies, Fuel, and Other.
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Cumulative Effects
Economic Impact Calculation

River Visitation
Ourput Employment Income

Predicted Expenditures by Economic Secior

Trade 412 841
Eating, Drinking, and Lodging 608,547
Hotels, (Gaming, and Recreation 387,468

Response Coefficients by Economic Sector

Trade 1000050 0.000017 0.309423
Eating, Drinking, and [ odging 1.000000 0.000028 0.230674
Hotels, Gaming, and Recreation 1.000000 0000017 0161313

Dizect Economic Impact by Econemic Sector

Trade 422,841 7 130,837
Batung, Drinking, and Lodging, 608,547 17 140,377
Hotels, Gaming, and Recreation B87 466 15 143,160
Total 1,918,855 39 414,374

Multipliers by Economic Sector

Trade 1.902340 1.325410 1.427903
Eating, Drinking, and Lodging 1.997225 1.25G850 1.732544
Hotels, Gaming, and Recreation _ 1.901725 1.382270 2053209
Total Economic [mpact 1707,511 52 723,969
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Reservoir Yisitation
Output Employment  Income

Predicted Expenditures by Economic Sector

Trade 968 930
Eating, Drinking, and Lodging 274,013
Hotels, Gaming, and Recreation 440,317

Response Coefficienis by Economic Sector

Trade 1. 000030 0.000017 0109423
Eating, Drinking, and Lodging 1.000G00 0.000028 0.230676
Hotels, Gaming, and Recreation 1.000000 0.000017 $.161313

Direct Economic Impact by Ecomomic Sector

Trade 953,930 17 209,810
Eating, Drinking, and Lodging 274,013 3 63,208
Hotels, Gaming, and Recreation 440 317 7 71,025
Tatal 1,683,260 32 434,047

Muitipliers by Economic Sector

Trade 1.602340 1.325410 1.427503
Eating, Drinking, and Lodging 1597225 1.250850 1.732344
Hotels, Gaming, and Recreation 1.9G1725 1.382270 2053200
Total Econemic Impact 3,227,862 42 053,447
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Model Data

Modcl data are also presenled separately as nver visitation data, reservoir visitation
data, and economic impact data.

The niver visitation data includes Truckee River flow data from the U. 8. Geological
Survey {1999} and visitor flow preference and expenditure data from the river
recreation survey by Aukerman (1999),

The Truckee River monthly mean flow values at Farad, California, from 1915 o
1999, were analyzed to definc highcr minimum flow, more consistent flow, and
higher flow levels fer April through Celober.

Truckee River flow frequency indicated that there were two distinct flow periods
during the recreation scason. The first flow period was seen in April, May, and June
with monthly mean flow values from 500 to over 2,000 cubic-feet per second and the
second period was seen in July, August, September, and October with monthly mean
flow values at or near 300 cubic-feet per second.

The monthly mean flow variances were calculated separately and between months for
each flow period. The average of the monthly mean flow values for the thirty vears
with a minimum flow vanance between months was defined as the more consistent
flow level.

The monthly mean flow values for the same thirty years were sorted in ascending
order. The average of the values that were less than the more consistent flow level
became the higher minimum flow level and the average of the values that were
greater than the more consistent Mow level became the hugher flow level.

The flow preferences of wisilors, logether with the number of visitors and the
preferred time (April through October) for the visitors, developed the predetermined
or projected number of visitors [or higher miinimum flow, more consisient flow, and
higher flow levels.

Fishing, fly fishing, kayaking, and rafting visitors cach have monthly visitation
response relationships to the flow levels for April through Cetober,

Expenditures are also separately given for fishing, fly fishing, kayaking, and rafting
visitors,

The reservoir visitation data includes end of the month reservoir storage data from the
U. 8. Geological Survey (1999), monthly visitor attendance data from the Califoria
Department ol Parks and Recreation (1999), and reservoir recreation survey data from
MacDiarmid {1995) and from the California Department of Water Resources (1999).
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The same method used to determine monthly visitor attendance at Donner Memorial
State Park was applied to estimate annnal visitor attendance al Donner Luke, Prosser
Reserveir, Stampede Reservoir, and Boca Reservoir. Occupancy rates for overnight
camp sites and for paid day use vehicles at Donner Memorial State Park were taken
into account to calculate the campinyg and day use visitor attendance. These estimates
in turn became the 1999 predetermined number of camping and day use visitors for
the rescrvoir visitation calculation.

The method used by the Donner Memonal State Park to calculate visitor attendance
was found to be more accurate than an altemative method based on visitor days by
the U, 8. Forest Service (1998). This alternative method accounts for visitor days (12
hour penods) for different activities (general day camping, tent camping, trailer
camping, vehicle camping, picnicking, and swimming and water play) and determines
the use of facilities at the campgrounds possibly for budget purposes instead of actual
visitor attendance. For cxample, if a person went to Stampede Reservoir with a tent
o camp for one night and picnic and swim while they were there, they would be
counted as two tent camping visitor days, one picnicking visitor day, and one
swimming and water play visitor day, for a total of four visitor days. Therefore, for
an entire campground, the relationship between the number of visitor days and
number of wisitors to estimate visitor attendance relevant to the size of the
campground in terms of sites avatlable and capacity for the season becomes difficult
lo define.

Visilalion response to reservoir storage levels for 1994 and for 1994 and 1999
combined arc compared (o each other for Domner Lake, Prosser Reservoir, Starmpede
Reservoir, and Boca Reservoir.

Likewise monthly visitation for 1994 and for 1994 and 1999 combincd arc also
compared to cach other for Donner Lake, Prosser Reservolr, Stampede Reservoir, and
Boca Reservoir,

Camping and day use visitor expenditures for 1994 and for 1994 and 1999 combined
are also separately given.

The economic umpact data includes 1992 input-output model data denived from
MacDiarmid (1995) and 1995 input-output model data derived from Darden (1598).

Response coefMicients and multipliers for output, employment, and income for the
trade scetor, the eating, drinking, and lodging sector, and, the hotel, gaming, and
recreation sector are also piven separately for the 1992 and 1995 input-output models.

138



River Visitation Data

19135 to 1999 Truckee River Flows at Farad, California

Catendar Year April May June July August  September October
1915 1,617 1,914 1,465 614 374 491 402
1916 3,056 2253 1,748 742 631 506 491
1917 1,674 2,063 2,560 1,122 697 530 438
1918 1,412 1,254 79 668 692 532 473
191% 2,143 2,298 691 §00 600 512 408
1928 791 1,427 673 495 502 330 222
1921 1,168 1,523 1,281 540 514 509 384
1922 15 3314 2,238 648 521 504 419
1923 1,31 1,901 979 586 530 S17 422
1924 488 459 284 181 220 279 171
1923 1,117 1,326 632 471 410 258 240
1926 1,103 772 411 in 212 102 70
1927 1,722 2,314 2,04 635 510 491 437
1228 1,214 1,3%0 526 517 514 454 295
1529 506 1,022 497 319 252 251 139
1830 1,310 1,024 726 321 278 316 132
1831 456 521 142 54 54 75 75
1832 1,335 1,823 1,314 426 227 121 98
1933 373 g1l 1,067 240 34 47 78
1934 632 349 174 300 353 221 109
1935 1,589 2,029 1,229 312 137 73 T6
1936 2,062 1,954 1,O78 520 483 368 L
1937 1,250 1,684 791 535 451 287 na
1938 2,333 4,140 2,587 744 509 498 453
1939 592 560 506 500 503 469 401
1240 1,596 2117 903 525 508 498 424
1941 741 1,686 923 552 57 506 417
1942 2,003 2,131 2,698 594 505 304 116
1943 2,903 1,821 1,052 579 540 524 447
1944 511 915 651 332 515 503 415
1945 534 1,586 798 526 50 502 437
1946 1,657 1,545 745 538 513 502 440
1847 562 754 512 509 503 498 423
1948 572 %39 1,164 542 524 54 413
1949 780 1,010 564 512 465 37 26l
1950 1,353 1,838 1,283 544 504 498 M)
1951 790 1,182 1,000 533 532 513 4M)
1952 3,887 5,674 3,395 1,160 541 541 441
1953 834 1,519 2082 1,060 378 565 Sud
1954 860 1,061 528 327 516 508 J1k
1935 510 721 765 521 524 49 VR
1956 1,712 2,459 2,134 667 523 520 i
1957 788 1,163 1,304 587 546 530 441
1958 2,914 5,125 1,966 657 559 569 R
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1958
L G0
1961
1962
1963
1964
1965
1966
1967
1968
196%
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1930
1931
1952
1933
1984
1985
1986
1987
1988
1989
19949
1991
1992
1953
1924
1955
1986
1987
1993
1999

Calendar Year

April

541
744
505

1,262
873
656

1,222
691
S44
621

31,428
613

1,029
852
893

2,054
827
920
369
845
609
958
563

2,372

3,124

1,055

1,215

2,554
869
469

1,062
792
475
490
977
316
958

1,986

1,597

2,016

1,741

140

May

539

761

549
1,259
1,920
1,067
1,698

939
3,693

849
3,735
1,148
1,364
1,181
1,294
3,203
2,803

958

423
1,394
1,377
2,035
1,538
4,301
3,951
1,668
1,694
2,404
1,283

498

901

609

579

454
1,606
1,368
2,356
3,381
1,616
2,640
2,965

June

528
§75
514
878
1,192
732
1,256
525
4,233
596
3,646
1,155
2,305
762
923
1,559
2,027
709
407
936
612
1,284
529
7,482
5214
1,426
567
1,301
6i0
472
722
444
540
155
1,216
545
2,001
1,902
1,246
3,022
2,138

July

540
605
461
514
516
529
622
568
1,695
568
851
913
948
509
770
1,216
1,187
748
400
355
534
603
459
765
2,921
664
306
519
496
483
493
398
432
116
567
153
1,528
904
609
1,406
898

August

544
60
327
500
546
532
558
574
583
533
536
616
682
564
775
822

1,084
731
401
509
476
536
484
512

1,048
508
480
496
490
505
501
351
158
106
449
112
834
554
575
737
630

September October

536 413
495 163
171 BT
454 604
4589 383
488 3BT
522 559
457 392
661 632
313 17
548 434
566 524
922 982
503 364
752 568
615 5632
T05 115
643 511
211 3l
522 513
431 405
517 401
444 1a] !
083 521
[,482 441
505 46
448 388
476 410
475 370
254 84
487 403
150 on
40 73
o7 61
ma 144
21 a1l
525 and
) 412
341 194
&687 88
617 480
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Descriptive Statisties

April May June July

Mean - ' 1,232 1,709 1,237 640
Standard Error 83 115 101 41
Median 958 1,538 923 540
Mode /1 1,355 #N/A 023 540
Standard Deviation 764 1,063 933 3
Sample Variznce 584,360 1,129,191 870,163 142,188
Kurtasis 2 3} 4 16
Skewness 1 1 2 3
Range 3,518 5,325 5072 2,867
Minimum g9 349 142 54
Maximum 3,887 5,674 5214 2921
Sum 104,686 145304 105,137 54,372
Count 85 ] 85 85

1/ The #NA for Mode indicates thar the data contains no duplicate data points.

Flow Frequency Histogram

Bin (cfs) Apnl May June July
500 o 5 9 22
1,000 39 17 37 54
1,500 16 18 18 ]
2,000 10 21 4 2
2,500 7 iz 9 4,
3,000 3 3 3 i
3,500 3 2 2 0
4,000 1 3 1 4,
4,500 0 2 l )
5,000 0 0 ] 0
=5,000 0 2 1 0
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August September October

505

19

514
509
177
31,472
2

{
1,030
54
1,084
42,916
85

Aupgust

26

Ln
o

[=R =R =R = B~ I — I~

462 379

22 20

500 411

498 384
203 181

41,339 32876
7 1

I 0

1,435 931
47 51
1,482 942

39,280 32,180
85 g5
September  October

43 60

41 16

I 0

0 ),

0 0

0 0

0 Q

] 0

0 ¢

] 0

D 0
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Truckee River ¥low Frequency
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Truckee River Flow Frequency
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Flow Range

Floriston Rate

Hipher Minimum Flow
Maore Consistent Flow
Higher Flow

April
500

369
469
475
505
510
541
562
592
623
744
190
852
893
920
1,055
1,062
1,168
1,222
1,262
1,355
1,353
1,597
1,617
1,674
1,712
[,722
2,003
2,016
2,054
3,428

7l4

1,172
1771

144

May
300

423
498
539
549
369
579
721
754
761
349
901
958

1,181

1,182

1,259

1,294

1,523

1,616

1,668

1,698

1,823

1,838

1,914

2,063

2,131

2,203

2,314

2,459

2,640

3,733

314
1421
2,116

June
500

407
472
506
512
514
528
S40
596
675
709
722
762
765
878
921

1,000

1,246

1,256

1,281

1,283

1,314

1,426

1,465

1,559

2,024

2,134

2,560

2,698

3,022

3,646

691
1,247
1,874

Tuly
S04

455
493
496
300
500
309
514
319
521
525
326
527
529
532
533
534
538
540
542
544
5352
555
379
586
587
622
635
657
667
770

521
553
629

August
300

476
480
484
490
496
300
501
501
503
303
04
508
309
510
513
515
516
517
523
524
524
530
532
532
540
544
546
558
359
775

503
524
568

Seprember  October

500 440
431 379
444 387
458 88
473 E1k)
476 403
4584 405
488 410
4491 411
491 413
497 413
408 415
408 417
198 420
499 422
2 424
502 425
533 430
504 437
506 437
508 340
513 419
517 400
520 437
322 i3
522 5E0
524 IR
530 559
538 a1
359 3hd
152 694
488 415
509 454
551 244
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Descriptive Statistics

Apn] May Fune July
Mean . 1,172 1.421 1,247 553
Standard Error 123 145 153 12
edian 1,059 1,277 962 534
Mode /2 1,355 #N/A HN/A ENIA
Standard Deviation 672 792 813 03
Sample Variance 451,288 626,503 701,552 4,007
Kurtosis 3 1 i 4
Skewness 1 1 1 2
Range 3,059 1312 3,239 NN
Minimum 369 423 407 459
Maximum 31428 3,733 3,646 0
Sum 35,147 42,642 137423 16,597
Count a0 30 30 30

2/ The #MA for Mode indicates that the data contains no duplicate data points.

Flow Frequency Histogram

Bin (cfs} April May June Tuly
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9
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52
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20
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River Users

Hiver Users 182
Tishing River Lisers 47
Fly Fishing River Users B6
Kayaking River Users 46
Hafting River Users 38

Fishing, Fly Fishing, Kayaking, and Rafting Visitors per Season

Visitors per Day 343
Days per Season 214
Visitors per Season 73,402
Fishing Visitors per Season 23%
Fishing Visitors per Season 16,882
Fly Fishing Visitors per Season 4%
Fly Fishing Visitors per Season 24,957
Kayaking Visitors per Season 24%
Kayaking Visitors per Season 17,616
Rafting Visitors per Season 20%
Rafting Visitors per Season 14,680

Preferred Time for Visitors

April
All Visitors 13%
All Visitors 0,886

Time when River Flows are Best for Fishing, Fly Fishing, Kayaking, Rafting

April
Fishing Visitors 9%
Fishing Visitors 1,579
Fly Fishing Visitors 12%
Fly Fishing Visitors 2,923
Kavaking Visitors 3%
Kayaking Visitors 5,472
Rafting Visitors ¥4
Rafting Visitors 1,321

146

May

13%
9,586

May

9%
1,375

12%
2,623

3%
5,739

9%
1,321

June

19%
13,717

June

20%
3,401

10%
2473

13%
2,269

22%
3,230

July

%
15,447

July

25%
4,251

22%
5,508

11%
1,863

33%
4,845

August September October

20%
14,334

T% T%
5,190 4,943

August September  October

21%
3522

19%
4,834

10%
i.733

24%
3,523

8% 7%
1,336 1,215
14%4 2%
3,373 2,923
%
267 267
2% 1%
294 147
Model Data



Projected Visitors at 1999 Flow

1999 Flow

All Yisilors
Fishing Visitors
Fly Fishing Visitora
Kayaking Visitors
Rafting Visitors

Apl
1,741

o.884
1,579
2,923
5472
1,321

May
2,965

9,386
1,579
2,923
5,739
1,321

Projected Visitors at Higher Minimum Flow

Higher Minimum Flow

All Visitors
Percentage of Yisitors
increase in Yisits per Visitor
Increase in Visitors
Cumulative All Visitors

Fishmg Visitors
Percenmtage of Visitors
Increase in Visits per Visitor
Increase in Yisitors
{Cumulative Fishing Visitors

Fly Fishing Visitors
Percentage of Visitors
Increase in Visits per Visitor
Increase in Visitors
Curnulative Fiy Fishing Visitors

Kayaking Visitors
Percentage of Visitors
Increase in Visits per Visitor
Increase in Visitors
Cumnlative Kayaking Visitors

Rafting Visitors
Percentage of Visitors
Imerease in Visits per Visitor
Tocrease in Yisitors
Cumulative Rafting Visitors

All Visitors

Fishing ¥isitors

Fly Fishing Visitors
Kayaking Visitors
Rafting Visitors

April

714

9,886
10.1%
7.7
7,688
17,574

1,578
4.8%
8.5
544
2,223

2,923
4.5%

13.3
1,749
4,672

5,472
33.0%
5.6
10,112
15,584

1,321
13.0%
8.0
1,374
2,695

17,574
2,223
4,672

15,584
2,695

147

May

214

9,886
13.1%
7.7
7,688
17,574

1,579
4.8%
83
644
2,223

2,923
4 5%

13.3
1,749
4,672

5,739
13.0%
5.6
10,605
16 344

1,321
13.0%
3.0
1,374
2,695

17,574
2,223
4,672

16,344
2,655

June
2,138

13,717
3,401
2,473
2,269
3,230

June
891

13,717
10.1%
7.7
10,667
24,384

3,401
4.8%

8.5
1,388
4,788

2,473
4.5%

13.3
1,480
3,953

2,269
33.0%
5.6
4,193
6,462

3,230
13.0%

8.0
3,359
6,589

24,384
4,788
3,953
6,462
6,559

Tuly

898

15,447
4,251
5,508
1,868
4,843

Faly
521

15,447
10.1%

7.7
12013
27,459

4,251
4.8%

8.5
1,734
5,985

5,508
4.5%

133
3,297
%805

1,868
33.0%
5.6
3,453
5,321

4,845
13.0%

8.0
5,038
9.883

27,459
5,985
8,805
5,321
9,383

August Scptember Octoher

H30 G17 480
14,334 5,190 4,543
3,522 1,336 1,215
4,834 3,373 2,923
1,735 267 267
3,523 294 147
August September October
503 488 4153
14,334 5,190 4,943
10.1% 18.1% 10.1%
7.7 77 1.7
11,145 4,036 3844
25,482 5,226 8 77
3,522 1,336 1,215
4.8% 4.8% 4.8%
B.5 8.3 8.5
1,437 345 496
4.55% 1,881 1,710
4,834 3373 2923
4.3% 4.53% 4 8%
13.3 13.3 113
2,893 2,018 1,749
1727 5,391 4,672
1,735 267 267
33.0% 30 0%
3.6 5.6 SR
3,206 493 493
4,941 768 760
3,523 294 147
13.0% 13.0% 13.0%
30 8.0 8.0
3,664 305 153
7,188 599 299
25,482 9,226 8,787
4,959 1,881 1710
7727 5391 4672
4,941 780 Tt
7,188 399 248
Model Data



Projected Visitors at More Consistent Flow

More Consistent-Flow

Al Visitors
Peorcentage of Visitors
[ncreass in Visits per Visitor
Increase in Visitors
Cumulative All Visitors

Fishing Visitors
Percentage of Visitors
Increase in Yisits per Visitor
Increase in Visitors
Cumulative Fishing Visitors

Fly Fishing Visitors
Percentage of Visitors
Increase in Visits per Visitor
Increase in Visitors

Cumulative Fly Fishing Visitors

Kayaking Visitors

Percentage of Visitors
Increase in Visits per Visiter
Increase in Visitors
Cumulative Kayaking Visitors

Rafiing Visitors
Percentage of Visitors
Increase in Yisits per Visitor
Increase i Visitors
Cumulative Rafting Visitors

All Visitors

Fishing Visitars
Fly Fishing Visitors
Kavaking Visitors
Rafting Visitors

Apsil
1,172

0,536
22.9%
33
7,471
17,356

1,579
31.0%
34
1,664
3,243

2,923
40.8%
33
3,935
6,858

5472
4.4%

4.3
1,083
5,555

1,321
2.6%
20
68
1,350

17,356
3,243
6,858
6,555
1,390

148

May
1,421

0,886
22.9%
33
7471
17,356

1,579
I11.0%
34
1,664
3,243

2,923
40.8%
i3
3,935
6,858

5,739
4.4%

4.5
1,136
6,375

1,321
2.6%
2.0
65
1,390

17,356
3,243
6,858
6,873
1,390

June
1,247

13,717
22.9%

33
10,366
24,082

3401
3IL.0%
34
1,584
5,985

2473
40.8%
33
3,330
5,803

2,269
4.4%
4.5
449
2,718

3,230
2.6%
20
168
3,398

24,082
5,985
5,803
2718
3,398

July
353

15,447
22.9%

13
11,673
27,120

4,251
31.0%
3.4
4,481
8,732

5,508
40.3%
3.3
7.417
12,925

1,808
4.4%
4.5
370
2,238

4,845
2.6%
2.0
252
5,096

27,120
3,732
12,925
2,238
5,096

August
524

14,324
22.9%

i3
10,833
25,167

3,522
31.0%
34
3,712
7,235

4,834
40.8%
3.3
6,508
11,342

1,735
4.4%
4.5
344
2078

3,523
2.6%
20
183
3,707

25,167
7,235
11,342
2,078
3,707

September  OQctober

509 454
5,190 4,943
22.9% 22 9%
33 i3
3,922 3,735
49,112 5678
1,336 1,215
31.0% 31.0%
i4 34
1,408 1.280
2,144 2,495
3373 2,923
40.8% 40.8%
33 i3
4,541 3935
7813 0,858
207 267
4.4% 4.4%,
4.5 4.5
53 53
320 320
254 147
1,6% 2.6%
2.0 2.0
15 8
E1h) 154
112 E67R
2,744 2,495
7,913 5,858
320 320
£ 154
Model Data



Projected Visitors at Higher Flow

Higher Flow

All Visitgrs
Percennage of Visitars
Increase mn Visits per Visitor
Increase in Visitors
Cumulatve All Visitors

Fishing Visitors
Percentage of Visitors
Increase in Visits per Visitor
[ncrease in Visitors
Cumulative Fishing Visiters

Fly Fishing Visitors
Percentaga of Visitars
Increase in Visits per Visitor
Inerease m Visitors

Cumulaave Fly Fishing Visitors

Kayaking Visitors
Percentage of Visitors
Increase m Visits per Visitor
[ncrease in Visitors
Cumulative Kayaking Visitors

Rafting Visitors
Percentage of Visitors
Increase in Yisits pet Visitor
Increase in Visitors
Cumulative Rafting Visitors

All Visitors

Fishing Visitors
Fly Fishing Visitors
Kayaking Visitors
Rafting Visitors

April
1,771

5,836
1.6%
6.2
2,207
12,092

1,579
0.0%
0.0

0
1,579

2,923
0.0%
o0

0
2,923

5472
11.0%

30
3,009
£ 4381

1,321
5.2%
2.0
137
1,459
12,092
1,579
2,023

8,481
1,459

149

May
2,116

5,886
3.6%
6.2
2,207
12,092

1,579
0.0%

0.0 -

0
1,379

2,923
X N
0.0

0
2923

5,739
11.0%

5.0
3,156
8,805

1,321
5.2%
2.0
137
1,459
12,092
1,579
2,923
5,805
1,459

June
1,974

13,717
Lo
6.2
3,062
16,778

3401
0.0%
0.0

3401

2473
£.0%
0.0

2473

2,269
11.0%
5.0
1,248
3,517

3,230
5.2%
2.0
336
1,566
16,778
3,401
2,473

s
3,566

July
629

15,447
3.6%
6.2
3,448
18,394

4,251
0.0%
0.0

0
4,251

5,508
0.0%
0.0

o
5,508

1,868
I1.0%
5.0
1,028
2,896

4,845
5.2%
20
504
5,348

18,854
4,251
5,508
2,856
3.34%

August
568

14,334
3.6%
4.2
3,199
17,534

3,522
0.0%
00

i}
3,522

4,834
0.0%
0.0

0
4,834

1,735
11.0%
5.0
954
2,689

3,523
5.2%
2.0
166
3,890

17,534
3,522
4,834
2,689
3,390

September  October

351 544
5190 4,043
3.6% 3.6%

6.2 5.2
1,158 1,103
6,348 6,046
1,334 1,215
hO% {.0%

0.0 0.0

0 f
1336 1215
3,373 2,523
0.0 0.08%%

a.0 0.0

1] )
3,373 20923

267 247

11.0% 11.0%

3.0 3.0

147 147

414 414

284 147
5% 5.2%

2.0 2.0

31 15

324 162
6,248 6,046
1,336 L2135
3,373 2823

414 414

124 162
Model Data



Wisitors

April Yisitation Response to the Truckee River Flow Level

20,000 1-
18,000 + _.\ N
16,000
14,000 \\ \
10,000 \ \
6,000 r/__,.,-- \—\-——-_..._*.--
4,000
e A
21900 7 .
0 L T T
Higher More 1999 Higher
Minimum Consistent Flow Flow
Flow Flow 1,741 1,771
T14 1,172
Cubie-Feet per Second
—4— All Visitors ——Fishing Vigitora = Fly Fishing Visitors
—»—Kayaking Visitors =—¥—Rafting Visitors
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Wisilors

May Visitation Response to the Trockee River Flow Level

20,000

18,000

L

16,000
14,000 \ \
12,000 \ \

10,000 \ \

[ )

00 ~ P

6,000 X \\

4,000

T A
2,000 —‘EQ‘—"—*--.—:. —y

0 r r r
Higher Maorte Higher 1999
Minitmom Cansistent Flow Flow
Flow Flow 2,116 2,965
814 1,421

Cubic-Feet per Second

—— All Visitors ——Fishing Visitors —i&— Fly Fishing Visitors
—— Kayaking Visiters =¥ Rafting Visitors
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Wisitors

June Yisitation Response to the Truckee River Flow Level

30,000
25,000 - \ N
15,000
—~—
10,000
|
£,000 - ‘
0 H T |
Highet More Higher 1999
Mimimum Consisteryt Flow Flow
Flow Flow 1,974 2,138
491 1,247
Cubic-Feet per Second
—— All Visitors ——Fishing Visitors —d#— Fly Fishing Visitors

—=Kayaking Visitors =M= Rafting Visitors
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July Visitation Response to the Truckee River Flow Level

30,000
25,000 - \\ )
20,000 —
10,000
5’[}00 X )
0 L T T
Higher More Higher 1999
Minimuen Consistent Flow Flow
Flow Flow 625 BOR
321 533
Cubic-Feet per Second
—— All Visitors ~—&—Fishing Visitors —&=Fly Fishing Visitars
—»—Kayaking Visitors —%¥—Rafling Visitors
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YisHors

30,000 1

23,000

20,000

15,0003

13,000

5,000

August Visitation Response to the Truckee River Flow Level

o

\\ —_

—
_..—"""-‘\\
_-‘-"L* _-‘-"'-l.._ _= |
Higher More Higher 1994
Minirmum Consistent Flow Flow
Flow Flow 568 &30
303 524
Cubic-Feet per Secand
—— All Visitors —8—Fishing Visitors —d=Fly Fishing Visitors

=—¥— Kayaking Visitors —¥—Rafiing Visitors
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Visitors

10,000 T

2.000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

September Visitation Response to the Truckee River Flow Level

S
L \\. -
.

h;—\——
__l "
Higher Mare Higher 1999
Minimum Consistent Flow Flow
Flow Flow 551 517
488 500

Cubie-Feet per Second

—4— All Visitors —#—Fishing Visitors —a— Fly Fishing Visitors
——Kayaking Visitors —#— Rafting Visitors
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Visiors

October Visitation Response to the Truckee River Flow Level

10,000

9,000

8,000 v v \\ -

7,000

6,000 NN .

5 000 _// \\ \ /

1 r" \\ -
4,000 :
s N, .
__———"'-_‘_-..\N-‘

2,000

1,000 il — . |
. P —— ey , ¥

L 4

Highet More 1999 Higher
Mininium Consistent Flow Flow
Flow Flow 480 544
415 454

Cubic-Feet per Second

——All Visitors ——=Fishing Visitors —&k—Fly Fishing Visitors
—r—EKayaking Visitors —¥%— Rafting Visitors
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Average Visitor Group Size

Visitors (respondents)
Total Individuals per Visit
Averapge Visitor Oroup Size

Visitor Expendiiures

All Visitors
Camping Fees
License Fees
Hozel and Motel
Restaurant
Groceries and Suppliss
(Jas
Shopping
Equipment Rentals
Fishing Supplies
Guide Services
Other

Total

Fishing Visitors
Camping Fees
License Fees
Hotel and Motel
Restaurant
Grogerigs and Supplies
Gas
Shopping
Equipro¢nt Rentals
Fishing Supplies
Guide Services
Other

Total

167
611
186

1,091
1,209
4,170
4629
4,968
2,672
2,350

750
2,033

955

200

25,149

3g2
585

0
M4
613
385
420
220
665

0
140

3,786

157

5.9%
.14
2201
2543
27.30
14,08
1291
4.29
11.18
525
1.10

138.18

9.19
1393
0.00
8.90
14.64
917
16.00
5.24
15.83
0.00
31.33

G0.14

Model Data



Fly Fishing Visitors
Camping Fees
License Fees
Hotel and Manel
Restaurant
Grocenies and E';upplics
Gas
Shopping
Equipment Rentals
Fishing Supplies
Guide Services
ther

Total

Kayaking Visitors
Camping Fecs
License Fees
Hotel and Motel
Restaurant
Groceties and Supplies
{ias
Shopping
Equipment Remals
Fishing Supplies
Guide Services
Other

Total

Rafting Visitors
Camping Fees
License Fees
Hotel and Matel
Restaurant
Groceries and Supplies
Gas
Shopping
Equipment Bentals
Fishing Supplies
Cutde Services

{Other

Total

268
544
24558
1,665
2,080
830
595
130
1,015
515
0

10,097

A1)

440
428
683
100
100
200

2,063

224
25
1,715
1,530
1,195
470
933
290

44}
60

6,884

158

4.06
B.24
37.20
2523
31.52
12.58
2.02
1.87
15.38
780
0.00

152 98

0.00
1.96
0.00
10,00
2.30
14 89
2.17
2.17
4.35
0.00
1L.00

44.85

5.89
0.66
45.13
40.26
31.45
12.37
24.61
7.6)
0.00
11.58
1.58

181.16

Model Dula



Reservoir Visitation Data

1999 End of the Month Reservoir Storage Levels

Calendar Year Denner Prosser stampede Boca
Lake Reservou Reservoir  Reservoir
Aprl 5,040 14,530 208,322 34385
May E.i30 21,362 710,968 15818
Tune 3,470 28,345 223,544 19 984
Tuly 5,030 25,387 210,529 38,131
August 8,490 20304 205,080 35,579
September 6,330 13,854 200,752 12,483
Oelober 3.650 0,003 189,614 26,647
(nher Months (average) 3,604 0.806 202,678 26,222
January 3770 4.676 204,633 32,789
February 35800 9,859 204,208 32 R&6
March 3,960 9,811 204,663 32,553
Movember 3,290 2,939 139,863 20,918
December 3,200 9,744 200,022 11,945

159 Maodei Data



199% Camping Visitor Attendance

Donner
Lake

Days per Month
Aprl 10
May 31
June 30
July 31
Angust 31
September 30
Cetober 3
Sites per Campground per Day
April 152
May 152
Tune 152
July 152
August 152
September 152
October 152
Potential Site Occupancy per Campground per Month
April 4,560
May 4,712
June 4,560
July 4,712
Aungust 4,712
Septernber 4,560
Cctober 4,712
Actual Site Occupancy per Campground per Month
April 0
May 201
Junes 1,195
July 3,139
Angust 2,940
September 1,162
Qctober N
Totat £.768

160

Prosser
Reservoir

30
it
30
31
3
30
31

40
46
46
46
48
46
46

1,380
1,426
1,380
1,426
1,426
1,380
1,426

61
362
950
B%0
in

40

2,653

Stamnpede
Reservoir

3¢
31
30
3
31
30
K] |

216
216
216
214
216
2i6
26

6,480
6,696
6,480
6,696
6,696
6,480
6,696

286
1,698
4,461
4,178
1,651

186

12,460

Baca
Reservoir

30
31
ki)

3
L]

30
31

39
39
39
39
59
59
39

1,770
1,829
1,770
1,829
1,829
1770
1,829

7%
464
1,218
1.141
45]
51

3,403

Model Data



Actual Site Decupancy Rate per Campground per Month

Apml

May

June

Tuly
August
September
October

Camping Visitor Conversion Factor per Month

April

May

June

July
August
September
October

Camping Visitors

April
May

June

July
Aupust
September
Qcrober

Tatal

161

Donner
Lake

0.00%
4.27%
26.21%
66.62%
£2.3%%
25.48%
278%

420
4.20
420
5.10
5.10
510
4,20

844
5,019
16,009
14,594
5,926
550

43,343

Prosser
Eeservolr

0.00%
4.27%
28.214%
656.62%
82.39%
25.48%
2.78%

4.0
4,20
420
510
510
5.10
4.20

0

2355
1,319
4,845
4,538
1,793
167

13,117

Stampeade
Reservair

0.00%
4.27%
26.21%
60.62%
62.35%
25.48%
2.78%

4.20
4.20
4,20
510
5.10
5.10
4.1

0
1,200
7,132

22,749
21,307
8,421
782

61,592

Boca
Reservorr

0.00%
4 7%
26.21%
G 625
62.2%%
25.48%
2.78%

4.20
4.20
4.20
510
5.10
5.10
4,20

328
1,948
6,214
5,820
2,304

214

16,824

Model Data



1999 Day Use Visitor Attendance

Donner Denner
Lake Lake
Orcher

Days per Month
April i 30
May L] 3
June 30 30
Fuly 3] 31
Aupust 31 3
Septermnber 10 30
Ocrober 3l 31
Spaces per Dray Use Area per Day
April 200 400
May 200 400
Jung 200 400
July 200 440
August 200 400
September 200 400
Ociober 200 44}

Patential Space Oceupancy per Day Use Area per Month

Aprl 6,000 12,000
May 6,200 12,400
June 6,000 12,000
July 6,200 12,400
Avgust 6,200 12,400
September 000 12,000
October 19,200 12,400

Actual Space Ceeupancy per Day Use Ares per Month

April 96 192
May 402 804
Fune 1,024 2,048
Tuly 3222 6,444
August 2,068 4,136
September 509 1,218
October 24 48
Total 7445 14,850

162

Prosser
Reservorr

el
3l
30
3
3|
30
31

&0
&0
&0
3

60
40

1,800
1,860
1,800
1,860
1,860
1,800
1,240

29
121
307
067
620
183

2,21

Stampede
Reservoir

30
k]|
30
3
3
Ll
31

100
100
100
100
100
100
104D

3,000
3,100
3,000
3,100
3,100
3,000
3,100

48
241
512
1,611
1,034
303

12

3723

Boca
Reservoir

30
31
30
31
3
30
31

120
120
120
120
120
120
120

3,600
3,720
3,600
3,720
3,720
3,600
3,720

58
241
614
1,933
1.241
363

14

4,467

Mode! Data



Donner

Actual Space Oceupancy Rate per Day Use Area pet Month

April

May

June

July
August
September
October

Day Use Visitor Conversion Factor per Month

April
May

June

Tuly
August
September
Qcwber

Day Use Visitors

April

May

June

July
August
September
October

Total

Lake

1.60%
6.48%
17.07%
51.974%
33.35%
10.15%
0.3%%

320
3.20
3.20
330
3.20
320
3.20

307
1,286
3277

10310
6,618
1,949

77

23,824

i63

Donner
Lake
Crher

1.60°%%
5.48%
17.07%
31.97%
33.35%
10.15%
0.39%

3.20
320
3
£l
320
320
32

614
2,573
6,554

20,621
13,235
3,898
i54

47,648

Brosser
Reservoir

1.60%
6.48%
17.07%
51.97%
33.35%
10.15%
0.39%

3.20
320
.20
320
iz
3.20
3.20

03
386
933
3,003
1,985
585

15

7,140

Stampede

Reservoir

1.60%
6.48%
17.07%
51.97%
33.35%
10.15%
0.39%

320
3.20
320
320
320
320
3.20

154
643
1,638
5,155
3,309
974
38

11,912

Boca
Reservoir

1.60%
G.48%
17.07%
51.97%
1335%
13.15%
0.39%

X
320
3.20
3.20
3.20
320
3.20

184
T2
i.966
6,136
3971
1.169
16

14.294

Mode! Dt



1994 Visitatlon Response to the End of the Month Reservoir Storage Levels

Average Visits by Visitor for Beservoir Storape Levels

Level 1
Level 2
Level 3
Level 4
Level §
Level 6
Level 7
Level §
Level 9
Level 10
Level 11

Vigitation Response for Reservoir Storage Levels

Level 1
Level 2
Level 3
Level 4
Level §
Level 6
Lavel 7
Level 8
Level &
Level 10
Level 11

Visitors that Yisit by Month

April

May

JTuna

Tuly

August
September
Qctober
Other Months

Total
Average Group Size of Caniping Visitars

Average Group Size of Day Use Visitors

164

Donner

Lake

311
3.07
294
2.72
2.57

100.00%
08.71%
94 53%
37.46%
22.04%

20
is
71
103
o6

)
21

406

524

5.02

Prasser
EReservoir

303
303
2.94
2.78
2.59
250
2186
2.06
.47
0.25
0.2%

100.00%
100.00%
97.03%
21.75%
35.48%
82.51%
71.29%
67.99%
15.31%
8.25%
825%

15
26
35
13
17
11

148

373

313

Stampede
EReserveir

108
3.02
294
17
2.61
2.47
1.88
1.84
0.63
0.55
0.48

1G0.00%
98.05%
95.45%
B9.94%
84.74%
20.19%
61.04%
39.74%
20.45%
17 86%
15.58%

19
41
36
83
07
43
21

382
§.12

3.89

Boca
Reservolr

223
5.33
3.06
4.68
4.03
3.68
2.50
2.81
1.84
1.29
026

100.00%5
100.00%
91.17%
843790
T2.61%
66.31%
52.25%
50.63%
33.15%
23.24%
4.68%

24
33
69
73
74
3l
29
11

90

5.10

Model Data



1994 and 1999 Visitation Response to the End of the Month Reservoir Storage Levels

Dronner Prosser Stampede Boca
Lake Reservoir Reservoir Reservnir

Average Visits by Visitors for Reservoir Storage Levels
Level | 589 374 3.20 6.22
Level 2 584 174 318 6.22
Level 3 4.65 364 3.09 6.06
Level 4 4.53 3.55 297 59
Level 5 4.48 134 289 125
Level 6 3.09 271 1402
Level 7 2.90 2.16 268
Lovel 8 2.57 1.27 2.33
Level @ 1.69 0.73 1.94
Level 10 1.55 0.6% 1.76
Level 11 1.55 0.66 1.42
Visitation Response for Reservoir Starage Levels
Level ] 100 00% 1001L.00% 100.00% 100.00%
Level2 09.20% 100,00% 00.15% 100,005
Level 3 78.97% 097.29% 06.30% 97,40%
Leveld T6.84% 04 93% 92.61% 57.62%
Level 5 75.64% 89.35% 90.16% 52.29%
Level 6 82 .50% 84.49% 48.56%
Level 7 77.49% 67.52% 43.06%
Level 8 68 64% 3I9.68% 37.45%
Level @ 435.19% 23.771% 3.12%
Level 10 41.48% 21.65% 28.20%
Level 11 41.48% 20.68% 22.74%
Visitors that Vigit by Month
April 76 44 69 n
May 128 7 133 138
June 207 96 217 196
July 270 Ia 234 231
Aupust 267 113 244 226
September 144 73 152 158
Qctober 74 47 78 77
Other Months 64 27 38 19
Total 1,230 588 1,167 1,136
Average Group Size of Camiping Visitors 4.98 478 5.68 3.03
Average Group Size of Day Use Visitors 4,38 339 .50 4,90

165 Model Data



Visitation Percentape

1994 and 1994 and 1999
Donner Lake Visitation Response to Reservoir Storage Level
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Visitation Percentage

120%
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Visitation Percentage

1994 and 1994 and 1999

Stampede Reservoir Visitation Response to Reservoir Storage Level

120%

100%

B0%

0%
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40%
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0%
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Visitation Fercentage
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Visitation Percentage
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Visitation Percentape
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1994 Campirg Visitor Expenditures

Camping Visitor Respondents
Expenditures by Category for Camping Visitor Groups

Licenses

Camping Fees

Hotel or Matel
Restaurant

Groceries

Equiprnent and Supplies
Rental

Fuel

{Other

Tatal

Donner
Lake

42

0.00
2,045.82
235.20
1,189.86
2,392,132
0.00
2520
654,36
1,065.12

7.607.88

Averape Expenditures by Caregory for Camping Visitor Groups

Licenses

Camping Fees

Hotel or Motei
Restaurant

Groceries

Equipment and Supplies
B.ental

Fuel

(ther

Total

174

0.00
43.71
5.60
28.33
56.96
0.00
0.60
15.58
25.36

181.14

Prosset Stampede
Reservolr Reservolr
30 97
0.00 53394
623.10 4,211.19
0.00 0.00

244,90 1,081.22
1,840.80 5,872,635
0.00 497.64
0.00 (.08}
365,70 2,666.98
418.50 3,766.40

3,495.00 15,650.32

0.0 5.50
20,77 43.62
0.00 0.00
82 1115
61.36 60.55
0.00 513
0.00 Q.00
12.18 27.49
13.93 31883
116.50 19227

Baca
Reservorr

21

69,60
43401
21998
120.02
203003
1.60
3.06
439,38
GR3.05

4,005.73

351
20.67
10,48

5m
96.47

.08

0.15
2002
1270

190.75

Madel Data



1994 and 1999 Camping Visitor Expenditures

Danner
Lake

Camping Visitor Respondents 57
Expenditures by Category for Camping Visitor Groups

Licenses 252.50
Camping Fees 296232
Hote! or Motel 685.20
Restaurant 2,134 86
Groceries 4,172.32
Equipment and Supplies 0.00
Rentai 387.20
Fuel 2,009.36
Other 207212
Total 14,876.38

Average Expenditures by Category for Camping Visitor Groups

Licenses 4.43
Camping Fees 5198
Hotel or Motel 12.02
Restaurant 3745
Groceries T3.20
Equipment and Suppliss 0.00
Rental 10.30
Fuel 35.25
Other 36.35
Total 280.99

175

Prosser
Reservoir

46

373.00
1,202.10
120.00
441.90
3,145.80
0.00
1,500.00
980,70
1,143.50

8.907.00

211
26.13
2.61
2.61
68.3%
0.00
3261
2132
24.86

193.63

Stampede
Reservorr

141

1,650.44
9,179.19
232.00
1,796.22
21,52295
497.64
1,400.00
6,434.98
545140

48,164 .82

11.71
65.10
1.65
12.74
152.65
3.53
993
45.64
38.66

341.59

Boca
Resetvarr

40

623,00
1,285.01
219.98
337.02
462503
1.60
3.06
1,235.38
1,738.05

10,084.73

15.64
32.38
530
B.43
11563
004
.08
IN0g
43.43

25212

Model Data



1994 Day Use Visitor Expenditures

Day Use Visutor Respondents
Expenditures by Category for Day Use Visitor Groups

Licenses

Camping Fees

Hatel or Motel
Restaurant

Grogeries

Equipment and Supplies
Rental

Fuel

Other

Total

Donner
Lake

7l

0.00
165.64
I,101.1
1,169.36
1,310.37
351.30
956.38
44%.02
32315

6,026.43

Average Expenditures by Categary for Day Use Visitor Groups

Licenses

Campmg Fees

Hotel or Motel
Restaurant

Groceries

Equipment and Supplies
Rental

Fuel

Other

Total

176

0.00
2.33
1551
16.47
.27
4.95
13.47
6.32
4.55

B4.88

Prosser
Reservoir

[42.38
0.0¢
6.00

256.62

250,02

27.00
975.00
119,88

50.00

1,820.40

17.80
0.00
.75

31.25

31.25
338

121.88

15.00

625

227.55

Stampede
Reservoir

347.40
0.00
144.00
135.00
201.60
RER.T
(.00
181.80
12.50

1,057.14

18.50
0.00
16.00
153,00
22,406
176
0.0
20,20
1.50

t17.46

Boca
Reservoit

54

376.00
292,80
1,317.14
537.16
1,408 .56
23040
0.00
836.20
292.80

5,341.06

G.96
542
2439
595
26108
427
0.00
16.4]
5.42

RERY

Model Data



1994 and 1999 Day Use Visitor Expenditures

Day Use Visitor Respondents
Expenditures by Categaory for Day Use Visiter Groups

Licenses

Camping Fees

Hotel or Motel
Restaurant

Groceries

Equipment and Supplies
Rental

Fusl

Other

Tozzl

Donner
Lake

158

1,128.00

446.64
7,326.01
8,104.56
9,476.37

351.30
6,338.38
5,004,02
8,215,135

46,484 .43

Average Expenditures by Category for Day Use Visitor Groups

Licenses

Camping Fees

Hotel or Motel
Restaurant

Groceries

Equipment and Supplies
Rental

Fauel

Other

Total

177

7.14
2.83
46,37
51.86
59.98
222
40.12
3167
5202

294.21

Prosser
Reservoir

18

251.38
40.00
6.00
reaz
365.02
27.00
975.00
24798
30.00

2,362.40

13.97
222
033

20.56

20.28
1.50

54.17

11,78
4.44

131.24

Stampede
Beservoir

is

478.40
(.00
394.00
275.00
1.026.60
EER .
0.00
7E81.50
144.50

3,344.14

12.59
0.00
15.43
7.24
2728
0.8%
0.00
20.57
3.80

88.00

Boca
Reservoir

w7

839.00
34480
1,317.14
39716
2,401.56
21044
455,00
2,287.20
462.80

9.275.06

565
3155
13.58
8.25
24.76
2.38
510
23.58
477

55.62

Model Data



Economic Impact Data

1992 Lnput-Output Model

Response Coefficients by Economic Sector

Trade
Eating, Drinking, and Lodging
Hotel, Gaming, and Recreation

Multipliers by Ecenomic Sector

Trade
Agricultural Services
Construction
Manufacturing
Trausportation and Communications
Utilites
Trade
Ezting, Drinking, and Lodging
Finanpce, Insumance, and Real Estate
Services
Hotels, Gaming, and Recreation
Health
Local Government
Households

Total

Eating, Drinking, and Lodging
Agricuitural Services
Construction
Manufacturing
Transpartation and Communications
Utihitzes
Trade
Eating, Drinking, and Lodging
Finance, Insurance, and Real Estate
Services
Haotels, Gaming, and Recreation
Health
Local Government
Households

Total

178

Output

1003000
1.000000
1.000000

0000683
0.025872
0.035462
(1.040344
£.047485
L.O00Q05
0.029858
0.125998
.136308
0.019973
042041
0.030863
0.643985

2.1783888

0000463
0.021710
0.035411
D.025606
0.063247
0.098805
1000000
0.090301
0.089885
0.015286
0.032152
0.026586
0.492864

1.992325

Employment

0.000025
£.00001%
0.000019

0.000698
0.008937
0.011599
0.018882
0.011780
1000300
0.022308
0.056429
0.156318
0.014906
0.048837
0.021641
0.000000

1372393

0.00062%
{.010038
0.015499
0.016040
0.021002
0.832250
1000300
0.054131
0.137987
0.015270
0050053
0.024952
0000000

1477850

Income

0.486901
0.333638
0.322800

0.000398
0.015332
0.019209
0.013230
0.012234
1.00000G
0.020461
0.0358545
£.111003
0013242
0.036465
0023522
0.000004

1.321192

0000587
Q018775
0.027985
0.033777
0023773
0144185
1 OO0DHK
B.037542
0.10682%
0014789
0.040693
0.029568
O OOCHIHY

L4755

Model Data



Hotel, Gaming, and Recreation
Agriculmral Services
Construction
Mamifacturing
Transportation and Communications
Utilities
Tiade
Eating, Drinking, and Lodging
Finance, Insurance, and Real Estate
Services
Hotels, Gamning, and Recreation
Health
Local Govemment
Households

Total

179

Cutput

D.GGO309
0.016401
0.033882
0.0234487
0.037430
0.052518
0016037
0038075
0.0E1097
1.0040000
.043020
0.06174]
0471913

1916090

Employment

0.000419
0.007591
0.014846
0.014716
$.012509
070371
0.016054
0.034851
0.124617
1.000000
0098214
0.05801G
0.000000

1452200

Income

0.0004035
0.014661
027678
0029155
.014623
0.079216
0.016576
0024056
0.0996135
1.000000
0.082449
0070977
0.000000

1.460311

Model Data



1995 Input-Output Model

Response Coefficients by Economic Sector

Trade
Eating, Drinking, and Lodging
Hotel, Gaming, and Recreation

Multipliers by Economic Sector

Trade
Agricultural Services
Construction
Manufacnring
Transportation and Communication
Litilities
Trade
Eating, Drinking, and Lodging
Finance, Insurance, and Real Estae
Services
Hotel, Gaming, and Recreation
Health
Loxal Govermnent
Households

Taotal

Eating, Drinking, and Lodging
Agricultural Services
Constructicn
Manufacturing
Transportation and Communication
Liilities
Trade
Eating, Drinking, and Lodging
Finange, [nsurance, and Real Estate
Services
Hetel, Gaming, and Recreation
Health
Local Government

Households

Total

180

Outpui

1.00G000
1.000000
1.000000

0000883
4.017765
(3.041472
0.041887
0.028547
1.000000
0.009671
0.097642
0.145976
0.028035
(.047828
0.030000
0.442214

1.902340

0.001036
0021104
0086125
0.040023
0.042308
0.102040
L.G00000
0.098346
0.130077
0.032243
0.043524
0.000000
0.400400

1.997225

Employment

0.000017
£.000028
GO00017Y

0.002420
0.010183
0015112
0022322
0.004 505
§1.000000
0.016018
0.030481
0.157637
0027583
0.038549
0.000000
0.000000

1325410

0.001715
0.007304
0019701
0.012878
0.003975
D.061609
1.00000)
0.0183536
0.084811
0.019140
0.021150
0.000000
0,000000

1.23GE50

[ncome

0309423
0.230676
0.161313

3.001299
D.014377
0.024032
0.036292
0.031434
1.300000
0.007210
0.094654
0.149537
0.014626
0054403
0.030000
G.000000

1.427943

(.002045
0.022509
0.066546
0.046585
0061627
0136874
1002000
0127935
0.178739
0.022548
0.0aH408
0.000000
0.000000

1.732544

Model Data



Hetel, Gaming, and Recreation
Apricuitural Services
Construction
Manufacturing
Transportation and Cornmunication
Lfrilities
Trade
Eating, Drinking, and Lodging
Finance, Insurance, and Reai Estate
Services
Hotel, Gaming, and Recreation
Health
Local Government
Households

Total

181

Chatput

0002130
0021289
0051770
0.029439
0.033504
0.062483
0.008113
0170254
0.124980
1.000000
0.066066
0000000
0.331695

1.901725

Employment

0.005937
t012412
0.019950
0.015957
0.005303
0.063532
0.013666
1054059
0137274
1.000000
0.05416G
0.000000
0.000000

1.382270

Income

0.006010
0033048
0.057345
0.045926
0069786
0.119852
0.011601
0316716
0.245579
1000000
0144147
0.000000
0.000000

2033209

Model Data
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